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EXECUTIVE  SUMMARY 


The  Department  of  Defense  tDOD)  has  developed  a  program  to  identify 
and  evaluate  past  hazardous  material  disposal  sites  on  DOD  property,  to 
control  the  migration  of  hazardous  contaminants,  and  to  control  hazards 
to  health  or  welfare  that  may  result  from  these  past  disposal  opera¬ 
tions.  This  program  is  called  the  Installation  Restoration  Program 
(IRP).  The  IRP  has  four  phases  consisting  of  Phase  I,  Initial  Assess¬ 
ment/Records  Search;  Phase  II,  Confirmation  and  Quantification;  Phase 
III,  Technology  Base  Development/Evaluation  of  Remedial  Action 
Alternatives;  and  Phase  IV,  Operations/Remedial  Actions.  Engineering- 
Science  (ES)  was  retained  by  the  United  States  Air  Force  to  conduct  the 
Phase  I,  Initial  Assessment/Records  Search  for  Beale  AFP  under  Contract 
No.  F08637-83-B0099. 

INSTALLATION  DESCRIPTION 

Beale  AFB  is  located  in  Yuba  County,  which  is  45  miles  north  of 
Sacramento  and  130  miles  northeast  of  San  Francisco,  California.  The 
western  portion  of  the  base  is  relatively  flat,  annual  grassland  while 
the  eastern  portion  of  the  base  has  elevations  ranging  from  70  to  200 
feet.  The  base  is  surrounded  by  predominantly  agricultural  lands  and  is 
located  10  miles  east  of  Marysville.  The  base  contains  22,944  acres  of 
land  comprising  runways  and  airfield  operations,  industrial  areas, 
housing  and  recreational  facilities. 

Beale  AFB  was  initially  activated  in  1942  as  an  army  base  to  be 
used  for  training  an  armored  division.  In  1947,  Camp  Beale  was  declared 
surplus  and  in  1948,  it  was  transferred  to  the  Air  Force.  In  1958,  the 
base’s  first  runway  was  operational.  B-52's  and  KC-135's  were  assigned 
to  the  base  in  the  1960's  and  1970's.  The  3-52's  were  reassigned  in 
1976.  In  1966,  the  SR-71  aircraft  was  assigned  to  Beale  AFB  and  the  U-2 
aircraft  was  later  assigned  in  1976.  In  1979,  PAVE  PAWS  fa  phased  array 
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radar  system  used  to  detect  sea  launched  ballistic  missile  attack  on  the 
continental  United  States)  was  operational  at  Beale. 


ENVIRONMENTAL  SETTIKG 

The  environmental  setting  data  reviewed  for  tnis  investigation 
indicate  the  following  major  points  that  are  relevant  to  the  evaluation 
of  past  hazardous  waste  management  practices  at  Beale  AFB; 

o  The  mean  annual  precipitation  is  21.73  inches;  the  net  precipi¬ 
tation  is  -44.8  inches  and  the  one-year,  24-hour  rainfall  event 
is  estimated  to  be  2.5  inches.  These  data  indicate  that  there 
is  little  or  no  potential  for  precipitation  to  infiltrate  the 
surface  soils  on  the  base.  Also,  there  is  a  moderate  potential 
for  runoff  and  erosion. 

o  The  soil  characteristics  on  the  base  are  a  function  of  the 
underlying  geology.  The  geology  of  the  western  part  of  the  base 
consists  of  sedimentary  deposits  that  have  hardpan  associated 
with  soil  development.  The  hardpan  appears  to  be  pervasive  even 
though  it  varies  in  thickness  and  cementation.  The  hardpan 
restricts  or  eliminates  vertical  infiltration  of  water.  Areas 
underlain  by  hardpan  probably  have  very  limited  recharge  capa¬ 
bilities  from  surface  infiltration  to  the  aquifer  system, 
o  Ground  water  is  found  at  depths  ranging  from  80  to  90  feet;  the 
effective  base  of  the  ground-water  reservoir  is  at  depths  of  315 
to  525  feet  under  the  base.  Recharge  to  the  ground-water  aqui¬ 
fers  is  primarily  from  the  rivers  to  the  north,  west  and  south 
of  the  base.  Ground-water  movement  is  to  the  south-southwest 
toward  a  pumping  trough  located  outside  the  base, 
o  The  existing  ground-water  quality  appears  good,  with  some 
elevated  levels  of  manganese;  this  is  a  regional  anomaly, 
o  There  are  no  known  threatened  or  endangered  plant  species  iden¬ 
tified  on  Beale  AFB.  The  Bald  Eagle  and  Peregrine  Falcon  use 
the  base  for  foraging  but  there  are  no  known  nesting  locations 
on  the  base. 
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METHODOLOGY 


During  the  course  of  this  project,  interviews  were  conducted  with 
base  personnel  (past  and  present)  familiar  with  past  waste  disposal 
practices;  file  searches  were  performed  for  past  hazardous  waste  activ¬ 
ities;  interviews  were  held  with  local,  state,  and  federal  agencies;  and 
field  and  aerial  surveys  were  conducted  at  suspected  past  hazardous 
waste  activity  sites.  Fourteen  sites  located  within  Beale  AFB  bound¬ 
aries  were  identified  as  potentially  containing  hazardous  contaminants 
and  having  the  potential  for  migration  resulting  from  past  activities. 
These  sites  have  been  assessed  using  a  Hazard  Assessment  Rating 
Methodology  (HARM)  which  ta)ces  into  account  factors  such  as  site  charac¬ 
teristics,  waste  characteristics,  potential  for  contaminant  migration, 
and  waste  management  practices.  The  details  of  the  rating  procedure  are 
presented  in  Appendix  G  and  the  results  of  the  assessment  are  given  in 
Table  1.  The  rating  system  is  designed  to  indicate  the  relative  need 
for  follow-cn  action.  Sites  recommended  for  follow  on  investigation 
have  also  beer  reviewed  witli  regard  to  future  land  use  restrictions. 

FINDINGS  AND  CONCLUSIONS 

The  following  conclusions  have  been  developed  based  on  the  results 
of  the  project  team's  field  inspection,  review  of  base  records  and 
files,  and  interviews  with  base  personnel.  Each  of  the  six  sites  listed 
below  was  ranJ^ed  using  the  HARM  system  and  was  detenraned  to  have  a 
sufficient  potential  for  environmental  contamination  to  warrant  some 
degree  of  follow-on  investigation  (See  Figure  1). 

o  Discharga  Area  No.  1  -  West  Drainage  Ditch 
o  Photo  Wastewater  Treatment  Plant 
o  Photo  Waste  Injection  Well  Mo.  2 
o  Fire  Protection  Training  Areas  Nc,  1  &  2 
o  Discharge  Area  No.  2  -  Battery  Shop  Dry  Well 
o  Discharge  Area  No.  3  -  SR-71  Shelter  Area 
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RECOMMENDATIOMS 


A  program  for  proceeding  with  Phase  II  of  the  IRP  at  Beale  AFB  is 
presented  in  Chapter  6.  The  Phase  II  rec-.'nunendations  are  summarized  as 
follows; 


Discharge  Area  No.  1  -  west 
Drainage  Ditch 


Photo  Wastewater  Treatment  Plant 


Fire  Protection  Training  Areas 
No.  1  and  2 


Discharge  Area  No.  2  -  Battery 
Shop  Dry  Weil 


Discharge  Area  No.  3  -  SR-71 
Shelter  Area 


Photo  Waste  Injection  Well  No.  2 


Collect  four  soil  core  borings 
to  an  approximate  depth  of  five 
feet.  Analyze  samples  for 
parameters  in  List  A,  Table 

6.2. 

Collect  four  soil  core  borings 
to  an  approximate  depth  of  five 
feet.  Analyze  samples  for 
parameters  in  List  B,  Table 

6.2. 

Collect  six  soil  core  borings 
to  an  approximate  depth  of  five 
feet.  Analyze  samples  for 
parameters  in  List  C,  Table 

6.2. 

Collect  one  soil  core  boring  to 
an  approximate  depth  of  five 
feet  below  the  bottom  of  the 
dry  well.  Analyze  samples  for 
lead  and  pH. 

Collect  ten  soil  c.3re  borings 
to  an  approximate  depth  of  five 
feet.  Analyze  samples  for 

parameters  in  List  A,  Table 

6.2. 

Collect  three  soil  core  borings 
to  an  approximate  depth  of  five 
feet.  Analyze  samples  for 

pentachlorophenol. 
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TABLE  1 

SITES  EVALUATED  USING  THE 
HAZARD  ASSESSMENT  RATING  METHODOLOGY  FORMS 
BEALE  AFB 


Rank 

Site  Name 

Date  of 
Operation 
or  Occurrence 

Overa 11 

Total 

Score 

1 

Discharge  Area  No.  1  - 

West  Drainage 

Ditch 

1965-1984 

84 

2 

Photo  Wastewater  Treatr.ent  Plant 

1967-1984 

75 

3 

Photo  Waste  Injection 

Well  No.  2 

1967-1984 

72 

4 

Fire  Protection  Training  Areas  No,  1  s  2 

1958-1984 

64 

5 

Discharge  Area  No.  2  - 

Battery  Shop 

Dry  Well 

1960'3-1984 

59 

6 

Discharge  Area  No.  3  - 

SR-71  Shelter  Area 

1966-1984 

53 

7 

Landfill  No.  2 

1950’s-1980 

52 

8 

Discharge  Area  No,  4  - 

Army  Biological 
Production  Site 

1962-1969 

52 

9 

Discharge  Area  No.  6  - 

J-57  Test  Cell 

1960's-1984 

52 

10 

Discharge  Area  No.  9  - 

Entomology 

Bldg.  2560 

1981-1984 

51 

n 

Discharge  Area  No.  5  - 

J-58  Test  Cell 

1960’s-19e4 

50 

12 

Discharge  Area  No.  7  - 

AGE  Maintenance/ 
Drainage  Area 

1960 '3-1984 

48 

13 

Discharge  Area  No.  10 

-  Entomology 

Bldg.  440 

1965-1980 

48 

14 

Landfill  No.  1 

1940's 

47 

15 

Discharge  Area  No.  8  - 

Transformer 
Drainage  Area 

1977-1979 

44 

16 

Landfill  Mo.  3 

1981-1984 

39 

Note:  This  ranking  was  performed  according  to  the  Hazard  Assessment 
Rating  Methodology  (HARM)  described  in  Appendix  G.  Individual 
site  rating  forms  are  contained  in  Appendix  H. 
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ES  ENGIN6ERING -SCIENCE 


CHAPTER  1 


INTRODUCTION 


BACKGROUND  AND  AUTHORITY 

The  United  States  Air  Force,  due  to  its  primary  mission,  has  long 
been  engaged  in  a  wide  variety  of  operations  dealing  with  toxic  and 
hazardous  materials.  Federal,  state,  and  local  governments  have  de¬ 
veloped  strict  regulations  to  require  that  disposers  identify  the  loca¬ 
tions  and  contents  of  past  disposal  sites  and  take  action  to  eliminate 
hazards  ip  an  environmentally  responsible  manner.  The  primary  Federal 
legislation  governing  disposal  of  hazardous  waste  is  the  Resource  Con¬ 
servation  and  Recovery  Act  (RCRA)  of  1976,  as  amended.  Under  Section 
6003  of  the  Act,  Federal  agencies  are  directed  to  assist  the  Environ¬ 
mental  Protection  Agency  (EPA)  and  under  Section  3012,  state  agencies 
are  required  to  inventory  past  disposal  sites  and  make  the  information 
available  to  the  requesting  agencies.  To  assure  compliance  with  these 
hazardous  waste  regulations,  DOD  developed  the  Installation  Restoration 
Program  (IRP).  The  current  DOD  IRP  policy  is  contained  in  Defense 
Environmental  Quality  Program  Policy  Memorandum  (DEQPPM)  81-5,  dated  11 
December  1981  and  implemented  by  Air  Force  message  dated  21  January 
1982.  DEQPPM  81-5  reissued  and  amplified  all  previous  directives  and 
memoranda  on  the  Installation  Restoration  Program.  DOD  policy  is  to 
identify  and  fully  evaluate  suspected  problems  associated  with  past 
hazardous  contamination,  and  to  control  hazards  to  health  and  welfare 
that  resulted  from  these  past  operations.  The  IRP  will  be  the  basis  for 
response  actions  on  Air  Force  installations  under  the  provisions  of  the 
Comprehensive  Environmental  Response,  Compensation,  and  Liability  Act 
(CERCLA)  of  1980,  Executive  Order  12316,  and  40  CFR  300  Subpart  P  (Na¬ 
tional  Oil  and  Hazardous  Substances  Contingency  Plan) .  CERCLA  is  the 
primary  legislation  governing  remedial  action  at  past  hazardous  waste 
disposal  sites. 
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PURPOSE  AND  SCOPE  OF  THE  ASSESSMENT 

The  Installation  Restoration  Program  has  been  developed  as  a  four- 
phased  program  as  follows; 

Phase  I  -  Initial  Assessment/Records  Search 

Phase  II  -  Confirmation/Quantification 

Phase  III  -  Technology  Base  Development 

Phase  IV  -  Operations/Remedial  Actions 

Engineering-Science  (ES)  was  retained  by  the  United  States  Air 
force  to  conduct  the  Phase  I  Records  Search  at  Beale  Air  Force  Base 
under  Contract  No.  F08637-80-G0009-501 7.  This  report  contains  a  summary 
and  tin  evaluation  of  the  information  collected  during  phase  I  of  the 
IRP. 

The  goal  of  the  first  phase  of  the  program  was  co  identify  the  po¬ 
tential  for  environmental  contamination  from  past  waste  disposal  prac¬ 
tices  at  Beale  AFB,  and  to  assess  the  potential  for  contaminant 
migration.  The  activities  that  were  performed  in  the  Phase  I  study 
included  the  following: 

-  Review  of  site  records 

Interviews  with  personnel  familiar  with  past  generation  and 
disposal  activities 

-  Survey  of  types  and  quantities  of  waste  generated 

-  Deteimination  of  estimated  quantities  and  locations  of  current 
and  past  hazardous  waste  treatment,  storage,  and  disposal 

-  Definition  of  the  environmental  setting  at  the  base 

-  Review  of  past  disposal  practices  and  methods 

-  Collection  of  pertinent  information  from  federal,  state,  and 
local  agencies 

-  Assessment  of  the  potential  for  contaminant  migration 

-  Development  of  recommendations  for  follow-on  actions 

ES  performed  the  on-site  portion  of  the  records  search  during 
January  1984.  The  following  core  team  of  professionals  was  involved: 
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-  Charles  M.  Mangan,  P.E.,  Environmental  Engineer  and  Project 
Manager,  17  years  of  professional  experience. 

Brian  D.  Moreth,  Environmental  Scientist,  13  years  of  profes¬ 
sional  experience. 

Yane  hordhav.  Hydrogeologist,  7  years  of  professional  experi¬ 
ence. 

Robin  Cort,  Environmental  Scientist,  3  years  of  professional 
experience. 

More  detailed  information  on  these  individuals  is  presented  in  Appendix 

A. 

METHODOLOGY 

The  methodology  utilized  in  the  Beale  AFB  Records  Search  began  with 
a  review  of  past  and  present  industrial  operations  conducted  at  the 
base.  Information  was  obtained  from  available  records  such  as  shop 
files  and  real  property  files,  as  well  as  interviews  with  66  past  and 
present  base  employees  from  the  various  operating  areas.  A  list  of  Air 
Force  interviewees  by  position  and  years  of  service  is  presented  in 
Table  B.1  (see  Appendix  B). 

Concurrent  with  the  base  interviews,  applicable  federal,  state  and 
local  agencies  were  contacted  for  pertinent  base  related  environmental 
data.  The  agencies  contacted  and  interviewed  are  listed  below  and  with 
more  detail  in  Table  B.2  (see  Appendix  B). 

o  D.S.  Environmental  Protection  Agency  (EPA),  Region  IX 
o  U.S.  Army  Corps  of  Engineers,  Flood  Plain  Management  Group 
o  U.S.  Geological  Survey  (USGS) 
o  U.S.  Soil  Conservation  Service 
o  U.S.  Army/Air  Force  Archives 
o  California  Department  of  Health  Services 
o  California  Department  of  Fish  and  Game,  Region  II 
o  Central  Valley  Regional  Water  fuality  Control  Board 
o  Wheatland  Water  District 
o  Yuba  County  Agricultural  Commission 
o  Yuba  County  Water  Agency 
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The  next  step  in  the  activity  review  was  to  identify  all  sources  of 
hazardous  waste  generation  and  to  determine  the  past  management  prac¬ 
tices  regarding  the  use,  storage,  treatment,  and  disposal  of  hazardous 
materials  from  the  various  Air  Force  operations  on  the  base.  A  master 
list  of  industrial  shops  is  provided  in  Appendix  C.  Included  in  this 
part  of  the  activities  review  was  the  identification  of  all  known  past 
disposal  sites  and  other  possible  sources  of  contamination  such  as  spill 
areas. 

A  general  ground  tour  and  a  helicopter  overflight  of  the  identified 
sites  were  then  made  by  the  ES  Project  Team  to  gather  site-specific 
information  including:  (1)  general  observations  of  existing  site  condi¬ 
tions;  (2)  visual  evidence  of  environmental  stress;  (3)  the  presence  of 
neaiby  drainage  ditches  or  surface  water  bodies;  and  (4)  visual  inspec¬ 
tion  of  these  water  bodies  for  any  obvious  signs  of  contamination  or 
leachate  migration. 

A  decision  was  then  made,  baaed  on  all  of  the  above  information, 
whether  a  potential  exists  for  hazardous  material  contamination  at  any 
of  the  identified  sites  using  the  Decision  Tree  shown  in  Figure  1,1.  If 
no  potential  existed,  the  site  was  deleted  from  further  consideration. 
For  those  sites  where  a  potential  for  contamination  was  identified,  a 
determination  of  the  potential  for  migration  of  the  contamination  was 
made  by  considering  site-specific  conditions.  If  there  were  no  further 
environmental  concerns,  then  the  site  was  deleted.  If  there  are  other 
environmental  concerns,  then  these  are  referred  to  the  base  environmen¬ 
tal  program.  If  the  potential  for  contaminant  migration  was  considered 
significant,  then  the  site  was  evaluated  and  prioritized  using  the 
Hazard  Assessment  Rating  Methodology  (HARM).  A  discussion  of  the  HARM 
system  is  presented  in  Appendix  G. 
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FIGURE  1.1 


PHASE  I  INSTALLATION  RESTORATION  PROGRAM 
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CHAPTER  2 


INSTAIiLATION  DESCRIPTION 

LOCATION,  SIZE,  AND  BOUNDARIES 

Beale  Air  Force  Base  is  located  in  Yuba  County  between  the  Bear  and 
Yuba  Rivers,  some  10  miles  east  of  Marysville,  California.  It  is 
approximately  45  miles  north  of  Sacramento  and  130  miles  northeast  of 
San  Francisco,  California  (Figures  2.1  and  2.2).  The  base  comprises 
approximately  22,944  acres  of  land  located  in  the  Sacramento  Valley  and 
the  lower  foothills  of  the  Sierra  Nevada  Mountains  (Figure  2.3).  The 
western  portion  of  the  base  is  relatively  flat,  annual  grassland  while 
the  eastern  portion  of  the  base  has  elevations  ranging  from  70  to  200 
feet. 

BASE  HISTORY 

Camp  Beale  opened  in  October  1942.  The  13th  Armored  Division  was 
the  first  unit  to  actively  train  at  Beale.  However,  during  the  course 
of  World  War  II,  the  81  st  and  96th  Infantry  Divisions  also  received 
training  there.  The  camp  was  also  used  as  a  personnel  replacament  depot 
and  prisoner  of  war  encampment.  It  was  the  site  of  a  1,000-bed  hospital 
and,  at  the  end  of  the  war,  was  used  as  the  west  coast  separation 
center . 

During  the  war,  the  •  camp  supported  a  military  population  of  more 
than  60,000  personnel.  In  May  of  1947,  Camp  Beale  was  declared  surplus 
by  the  Vax  Department  and  the  War  Assets  Administration  assumed  custody. 
In  the  early  part  of  1948,  the  United  States  Air  Force  as)ced  the  War 
Assets  Administration  for  Beale  and  a  transfer  was  arranged.  For  a 
period  of  about  three  years,  until  1951,  the  base  was  used  for 
bombardier-navigator  training. 

As  the  base  began  to  expand,  the  Department  of  the  Air  Force 
redesignated  the  Beale  Bombing  and  Gunnery  Range  as  "Beale  Air  Force 
Base"  in  November  27,  1951.  During  Beale’s  early  years  in  the  Air 


2-1 


OREGON 


i  IDAHO 


.Eureka 


Redding 


BEALE 

AFB 

Sacramento 


BEALE  AFB 


REGIONAL 

LOCATION 


NEVADA 


San  Francisco 


Modesto 

■ 


,San  Jose 


Merced 

Fresno 


CALIFORNIA 


PACIFIC  OCEAN 


Los  Angeles 


\  I 

\  \ 

\/ 

X 

\ 

\ 

\ 


ARIZONA 


I  San  Diego 


SOURCE;  COMMERCIAL  HIGHWAY  MAP  SCALE 


0  3S  75 


'  MILES 


MEXICO 


2-2 


AREA  LOCATION 


FIGURE  2.2 


2-3 


ES  ENOINeCRINO- SCIENCE 


RCIAL  HIGHWAY  MAP 


FIGURE  2.3 


2-4 


ES  ENGINCERING- SCIENCE 


Force,  it  underwent  a  number  of  jurisdictional  changes,  at  times  being 
part  of  Air  Training  Command,  Aviation  Engineer  Force,  and  finally  the 
Strategic  Air  Command.  By  April  13,  1957,  ground  was  broken  for  the 
construction  of  the  first  runway.  It  went  into  operation  on  August  27, 
1958  (see  aerial  photos  in  Appendix  F  dated  December,  1953  and  May, 
1982) . 

In  July  1959,  Beale  received  its  first  KC-l 35  jet  Stratotanker , 
which  was  assigned  to  the  903rd  Air  Refueling  Squadron  of  the  456th 
Bombardment  Wing.  In  September,  1959  Beale  was  assigned  to  be  the 
support  base  for  three  Titan  I  missile  sites.  In  1960,  B-52's  were 

assigned  to  the  base.  By  1965,  the  Titan  I  missile  program  was  inacti¬ 
vated.  Coupled  with  the  deactivation  of  the  missile  unit,  however,  was 
the  activation  of  the  4200th  Strategic  Reconnaissance  Wing  that  would 
man  and  maintain  the  SR-71. 

In  1976  as  a  result  of  a  major  reorganization  at  Beale,  all  B-52 
aircraft  were  reassigned.  At  the  same  time,  the  9th  Strategic  Recon¬ 
naissance  Wing  (formally  the  4200th  Strategic  Reconnaissance  Wing) 
gained  U-2  aircraft  and  the  99th  Strategic  Reconnaissance  Squadron. 

By  October  1979,  construction  of  a  radar  facility  (known  as  PAVE 
PAWS)  was  essentially  complete.  The  lO-story  phased  array  radar  is  an 
Air  Force  developed  detection  and  early  warning  system  against  sea 
launched  ballistic  missile  (SEBM)  attack  on  the  continental  United 
States . 

ORGANIZATION  AND  MISSION 

The  9th  Strategic  Reconnaissance  Wing  (SRW)  flies  three  unique  air¬ 
craft,  SR-71,  TR-1  and  the  U-2.  Training  missions,  principally,  are 
flown  from  Beale.  The  mission  of  the  wing  is  to  provide  the  capability 
of  sustaining  continuous  reconnaissance  operations  and  to  develop  and 
maintain  a  capability  of  conducting  peacetime  global  reconnaissance 
operations . 

The  tenant  organizations  at  Beale  Air  Force  Base  are  listed  below. 
Descriptions  of  support  and  major  tenant  organizations  and  their  mis¬ 
sions  are  presented  in  Appendix  E. 


14th  Air  Division  (SAC) 

7th  Missile  Warning  Squadron 
1883rd  Communications  Squadron  (AFCC) 

Detachment  M,  9th  Weather  Squadron  (MAC) 

Field  Training  Detachment  525  (ATC) 

Detachment  1901,  Air  Force  Office  of  Special  Investigation 
SAC  Management  Engineering  Team  (SACMET) 

Air  Force  Audit  Agency  Office 
Air  Force  Commissary  Service 
U.S.  Postal  Service 
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CHAPTER  3 


ENVI’  ONMENTAL  SETTING 

The  environmental  setting  of  Beale  Air  Force  Base  described  in  this 
section  focuses  on  those  features  that  may  influence  or  be  influenced  by 
the  migration  of  hazardous  materials.  In  1978  and  1980,  the  U.S.  Geo¬ 
logical  Survey  (Roclcwell  1978  and  Page,  1980)  prepared  site-specific 
ground-water  evaluations  for  Beale  Air  Force  Base  to  evaluate  the 
ground-water  resources.  As  a  result,  a  site-specific  data  base  is 
available  for  description  of  the  hydrologic  regime  at  and  near  the  base. 


METEOROLOGY 

Temperature  and  precipitation  data  for  Beale  Air  Force  Base  are 
presented  in  Table  3.1.  The  summarized  data  indicate  an  average  annual 
precipitation  of  21.73  inches.  The  annual  evaporation  rate  in  Yuba 
County  is  66.5  inches  (CIMIS,  1984).  The  computed  net  precipitation  is 
minus(-)  44.8  inches.  Net  precipitation  is  an  indicator  of  the  poten¬ 
tial  for  leachate  generation  and  is  equal  to  the  difference  between 
precipitation  eind  evaporation.  The  negative  value  of  net  precipitation 
indicates  that  there  is  little  or  no  potential  for  precipitation  to 
infiltrate  the  surface  soils  on  the  base. 

The  one-year,  24-hour  rainfall  event  on  Beale  AFB  is  estimated  to 
be  2.5  inches  (NOAA,  1963).  Rainfall  intensity  is  an  indicator  of  the 
potential  for  excessive  runoff  and  erosion.  The  one-year,  24-hour 
rainfall  event  is  used  to  gauge  the  potential  for  runoff  and  erosion. 
The  2.5  inch  value  in  the  area  of  Beale  AFB  indicates  that  there  is  a 
moderate  potential  for  runoff  and  erosion. 

Almost  95  percent  of  the  rainfall  occurs  from  October  to  April. 
Annual  precipitation  in  California  has  fluctuated  widely  in  the  past 
eight  years.  Two  years  of  drought  conditions  have  been  followed  by 
several  very  wet  winters . 
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TABLE  3.1 


BEALE  AFB  CLIMATIC  CONDITIONS 


Months 

Temperature 

(“F) 

Precipitation  (in.) 

Average 

Absolute  Min. 

Absolute  Max. 

Average 

Jan. 

46 

22 

77 

4.46 

Feb. 

51 

27 

79 

3.51 

Mar. 

54 

26 

86 

2.82 

Apr. 

58 

33 

90 

1.78 

Kay 

67 

38 

102 

.42 

Jun. 

74 

44 

1 1  1 

.23 

Jul. 

79 

52 

114 

.10 

Aug. 

77 

49 

1 1 1 

.1  1 

Sep. 

74 

42 

109 

.33 

Oct. 

64 

35 

101 

1.34 

Nov. 

53 

29 

85 

3.64 

Dec. 

45 

75 

2.99 

Yearly  Avg. 

62 

20 

114 

21  .73 

NOTE:  Based  on  22  years  of  record,  1959-1981,  at  Beale  AFB,  elevation 
1 ( 3  feet. 


Source:  Beale  AFB  installation  Documents. 
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GEOGRAPHY 


Beale  AFB  is  located  in  the  eastern  part  of  the  Sacramento  Valley 
which,  together  with  San  Joaquin  Valley  uo  the  south,  constitutes  the 
Great  Central  Valley  of  California  (Figure  3.1).  The  Great  Valley 
cixtends  from  Bakersfield  in  the  south  to  Red  Bluff  in  the  north;  it  is 
about  60  miles  across,  euid  is  bordered  to  the  east  by  Sierra  Nevada 
Mountain  foothills  and  to  the  west  by  the  Coast  Ranges.  The  Sacramento 
River  drains  the  Sacramento  Valley  flowing  southerly  to  the  Sacramento- 
San  Joaquin  Delta  for  eventual  discharge  througn  San  Francisco  Bay  into 
the  Pacific  Ocean  (see  Figure  3.1  for  location  of  physiographic  pro¬ 
vinces  near  Beale  AFB) . 

The  Feather  River,  a  tributary  to  the  Sacramento  River  flows  south¬ 
ward  west  of  the  base  (see  Figure  3.2).  The  Yuba  River  to  the  north  of 
Beale  AFB,  and  the  Bear  River  to  the  south,  both  drain  frcn  east  to  west 
into  the  Feather  River.  Beale  AFB  straddles  the  Sacramento  Valley  at 
the  western  base  boundary  and  the  foothills  of  the  Sierra  Nevada  in  the 
east. 

The  Sacramento  Valley  is  one  of  the  largest  agricultural  areas  in 
California,  providing  agricultural  products  to  California  and  all  of  the 
United  States.  The  major  crops  grown  in  Yuba  County  around  the  base  are 
peaches,  prunes,  pears,  walnuts,  grain,  rice,  almonds,  and  alfalfa. 
Cultivation  of  the  diverse  range  of  agricultural  products  has  been  made 
possible  by  extensive  and  intensive  irrigation  (Herbert  and  Begg,  1969). 


TOPOGRAPHY 

The  elevation  of  Beale  AFB  ranges  from  80  to  90  feet  above  the 
National  Geodetic  Vertical  Datum  of  1929  (NGVD)  along  the  western  and 
southwestern  boundary  toward  the  Great  Central  Valley  to  more  than  400 
feet  in  the  northeastern  part  of  the  base.  The  rise  in  elevation  is 
occurring  along  gently  sloping  hills  common  to  the  Sierra  Nevada  Foot¬ 
hills,  which  rise  gradually  to  over  13,000  feet  NGVD  at  the  Sierra 
Nevada  crests. 

DRAINAGE 

Beale  AFB  is  drained  by  three  main  creeks  that  traverse  the  base 
(Figure  3.2)  These  creeks,  including  their  tributaries,  are  from  east 
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to  west  Dry  Creek  (which  prior  to  leaving  the  base  divides  into  Dry 
Creek  and  Best  Slough),  Hutchinson  Creek,  and  Reeds  Creek;  in  addition, 
an  unnamed  creek  located  immediately  east  of  Reeds  Creek  flows  southward 
toward  Hutchinson  Creek.  Figure  3.3  depicts  surface  waters  and  ponds 
draining  the  area  generally  from  north-northeast  to  south-southwest. 
The  creeks  with  the  exception  of  Dry  Creek  and  Reeds  Creek  are  primarily 
intermittent  along  their  courses  on  the  base. 

Runoff  from  the  base  housing  area  empties  into  Dry  Creek;  the 
cantonment  area  drains  into  Hutchinson  Creek,  and  runoff  from  the 
flightline  and  fire  training  area  drains  into  the  unnamed  creek. 

Reeds  Creek  has  had  its  flows  augmented  at  the  northern  base  boun¬ 
dary  from  ground-water  pumping  discharges  associated  with  dewatering  of 
old  hydraulic  mine  tailings  being  reworked  to  extract  gold  by  Yuba  Gold 
Fields,  Inc.  The  water  from  the  gravel  dewatering  has  been  discharged 
to  a  canal  that  flows  toward  Reeds  Creek  at  the  base  boundary;  there, 
controlled  releases  of  the  canal  flows  to  Reeds  Creek  which  occur  by 
opening  and  closing  flap  gates.  This  flow  augmentation  has  been 
arranged  by  the  Brophy  Water  District. 

Hutchinson  and  Reeds  Creeks  converge  prior  to  draining  into  Plumas 
Lake  southwest  of  the  base,  south  of  the  City  of  Olivehurst.  Dry  Creek 
flows  southwest  for  eventual  discharge  into  the  B«ar  River. 


SURFACE  SOILS 

The  soils  in  the  Yuba  County  area  have  been  classified  and  mapped 
by  Herbert  and  Begg  (1969).  No  detailed  napping  was  undertaken  at  Beale 
AFB  identifying  specific  soil  types;  however  a  generalized  soil  map  was 
developed  by  Herbert  and  Begg  (1969)  for  the  entire  Yuba  County  study 
area  delineating  soil  associations. 

The  soil  associations  identified  on  the  base  are  reflective  of  the 
transitional  geologic  environment  between  the  Sierra  Nevada  Foothills 
and  the  Great  Central  Valley.  Figure  3.4  shows  the  general  soils  at  the 
base.  The  eastern  part  of  the  base  is  underlain  by  the  Auburn-Sobrante- 
Las  Posas  Association,  a  gravelly  and  rocky  soil  formed  from  "green¬ 
stone"  (a  common  name  for  volcanic  rocks).  West  of  this  association  is 
the  Redding-Corning  Association,  a  gravelly,  hardpan  and  claypan  soil 
formed  on  old  alluvial  fans  or  terraces.  The  soils  on  the  western  part 
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FIGURE  3.3 
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FIGURE  3.4 


SOURCE:  HERBERT  and  BEQQ  1968 


of  th«  base  belong  to  the  Yokohl-Kimball  Association,  hardpan  or  claypan 
soils  formed  on  moderately  old  alluvial  fans.  In  addition,  the  Wyman- 
Ryer  Association  soils  can  be  found  adjacent  to  major  drainage  ways, 
formed  on  young  alluvial  fans . 

The  general  soil  characteristics  for  the  associations  found  on  the 
base  have  been  described  by  Herbert  and  Begg  (1969)  and  are  summarized 
below. 

o  Auburn-Sobrante-Las  Rosas  Association.  These  soils  are  shallow 
to  moderately  deep,  medium  textured,  and  are  gravelly  and  rocky 
formed  from  "greenstone".  The  soils  occur  in  a  complex  pat¬ 
tern,  where  the  soil  depth  and  degree  of  soil  development  is 
related  to  the  hardness  and  density  of  the  "greenstone"  and  the 
mean  annual  rainfall.  The  soils  are  brown  to  reddish  brown, 
slightly  to  medium  acid,  and  have  loamy  surface  soils.  They 
are  well-drained. 

o  Reddinq-Corning  Association.  These  soils  are  developed  from 
old  gravelly  alluvial  fans  and  contain  cobbly  and  gravelly 
materials  with  a  high  percentage  of  hard  quartzite  and  chert. 
The  Redding  soils  of  this  association  have  a  gravelly  loam 
surface  soil  that  abruptly  overlies  a  reddish  brown-red,  very 
dense,  slightly  gravelly  or  gravelly  city  subsoil  (claypan)  at 
shallow  depth.  The  claypan  rests  abruptly  on  a  cemented  hard- 
pan  layer  at  a  depth  of  IS  to  30  inches,  the  thickness  and 
hardness  of  the  hardpan  are  variable  over  short  distances.  The 
Corning  soils  are  similar  to  the  Redding  soils  except  that  the 
hardpan  layer  is  missing. 

The  Redding  soils  are  generally  well  drained,  but  during  the 
rainy  season,  the  surface  soil  may  become  saturated  above  the 
claypan;  surface  infiltration  is  moderate,  but  subsoil  per¬ 
meability  is  very  slow.  The  hardpan  ia  generally  impervious  to 
vertical  water  movement. 
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o  Yolcohl-Kimball  Asaociacion.  These  soils  are  shallow  to  moder¬ 
ately  deep  on  broad,  moderately  old  alluvial  fans  formed  from 
basic  igneous  and  metamorphic  roclc  types.  The  Yokohl  soils 
overlies  a  dense,  red  clay  subsoil  (claypan)  ranging  in  thick¬ 
ness  from  12  to  25  inches.  The  hardpan  is  variable  in  hardness 
and  thickness  and  becomes  less  cemented  with  depth.  The  Kim¬ 
ball  soils  are  similar,  but  lack  the  hardpan.  During  rainy 
periods,  runoff  often  ponds  on  these  soils. 

o  Wyman-Ryer  Association.  These  soils  are  formed  in  alluvium 
from  primarily  basic  metamorphic  and  igneous  rocks.  They  are 
deep  amd  well-drained  amd  occur  on  nearly  level  to  very  gently 
sloping  young  alluvial  fans,  particularly  along  drainage  ways. 
In  places,  they  are  underlain  by  an  unrelated  hardpan  or  light 
colored  siltstone  at  depths  rar,ging  from  36  to  50  inches. 

GEOLOGY 

The  geology  of  the  Sacramento  Valley  has  been  described  by  Dickin¬ 
son  and  Rich  (1972),  California  Department  of  Water  Resources  (DWR 
1978),  Jenkins  (1965),  Rockwell  (1978),  Aetron  and  Hydrodevelopment  Inc. 
(1965),  and  Page  (1974).  Information  developed  by  these  authors  form 
the  basis  for  the  following  description  of  tlie  geologic  regime  near 
Beale  AFB. 

Geologic  History 

The  base  is  underlain  at  depth  by  the  Great  Valley  Sequence.  The 
Great  Valley  Sequence  consists  of  thousands  of  feet  of  sediments  accumu¬ 
lated  in  a  "trough"  created  over  100  million  years  ago  when  the  Sierra 
Nevada  Mountains  to  the  east  were  forming.  The  newly  exposed  Sierra 
Nevada  was  a  source  of  sediments  to  the  Great  Valley  area,  which  at  that 
time  was  below  sea  level  and  constituted  the  continental  shelf.  About 
40  million  years  ago,  the  Coast  Mountain  Ranges  along  the  Great  Valley's 
western  margin  were  formed,  and  the  Great  Valley  became  a  closed  basin 
receiving  sediments  from  its  eastern  and  western  boundaries,  within  the 
last  several  million  years,  alluvial  fans  were  developed  along  the 
valley  margins.  The  eastern  alluvial  fans  were  developed  along  the 
rivers  carrying  volcanic,  metamorphic,  and  granitic  type  fines,  sands. 
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and  gravels  down  toward  the  valley  floor.  Various  tectoniu  and  climatic 
conditions  and  stream  morphology  resulted  in  sediments  being  deposited 
ranging  in  grain  size  from  clays  to  cobbles,  interfingering  both  later¬ 
ally  and  vertically. 

Stratigraphy 

Beale  Air  Force  Base  is  located  along  the  boundary  of  the  basement 
complex  of  the  Sierra  Nevada  and  the  sedimentary  deposits  of  the  Great 
Valley.  The  rocks  of  the  Sierra  Nevada  range  in  age  from  Paelozoic  to 
Mesozoic.  The  rocks  of  the  Great  Valley  range  in  age  from  Teritary  to 
Quaternary.  Figure  3.5  shows  the  geology  of  the  base  and  its  vicinity, 
and  Figure  3.6  shows  two  geologic  cross-sections  illustrating  the  stra¬ 
tigraphy. 

Along  the  eastern  boundary  of  the  base,  the  Sierra  Nevada  basement 
complex  outcrops  sloping  to  the  southwest.  The  complex  consists  of 
metamorphosed  igneous  and  sedimentary  rocks  and  intrusive  igneous  rock. 
The  depth  to  the  complex  ranges  from  0  to  over  5,000  feet  by  the  con¬ 
fluence  of  the  Bear  and  Feather  Rivers.  There  are  no  known  water  wells 
reaching  into  the  complex,  but  if  water  were  present,  it  would  probably 
be  mainly  from  fractires  and  in  small  quantities  (Page,  1980). 

The  basement  complex  is  overlain  by  fine-grained  sedimentary  rocks. 
These  roc)(s  do  not  outcrop  at  the  base,  but  have  been  identified  in 
subsurface  investigations.  The  top  of  these  deposits  constitute  the 
effective  base  of  the  ground-water  reservoir. 

The  fine-grained  sedimentary  rocks  are  overlain  by  undifferentiated 
sedimentary  rocks  of  marine,  non-marine,  and  deltaic  origin.  These 
sedimentary  rocks  only  outcrop  in  a  few  isolated  places  on  the  base; 
however,  they  ^u:e  found  under  the  base,  sloping  gently  to  the  southwest 
ranging  in  thickness  from  0  to  about  150  feet.  Only  a  few  water  wells 
are  known  to  reach  these  deposits  and  they  are  not  pumping  exclusively 
from  these  rocks  (Page,  1980). 

Overlying  the  undifferentiated  sedimentary  roc)t3  are  volcanic  rocks 
from  the  Sierra  Nevada;  the  volcanics  consist  of  dark,  poorly  consoli¬ 
dated  fluvial  volcanic  siltstone,  sandstone,  conglomerate  and  shale. 
The  volcanics  slope  gently  toward  the  southwest. 

The  middle  of  the  base  is  underlain  bj  the  I.aguna  Formation  and 
related  continental  deposits  (the  Arroyo  Seco  gravels).  The  deposits 
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FIGURE  3.5 
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range  from  fine-grained,  compacted  continental  deposits,  to  coarse, 
poorly-sorted  gravels.  These  deposits  slope  gently  to  the  southwest. 
Soils  developed  on  the  Laguna  Formation  contain  hardpan. 

Overlying  the  Laguna  Formation  is  the  Victor  Formation,  outcropping 
along  the  western  and  southwestern  base  boundary.  It  consists  of  het¬ 
erogeneous  mixtures  of  clay,  silt,  sand,  and  gravel;  in  some  places 
buried  channels  (gravel  deposits)  may  exist.  The  Victor  Formation  is 
highly  productive  for  wells  located  within  its  boundaries.  It  slopes 
gently  to  the  southwest,  as  shown  in  Figure  3.6.  Soils  developed  on  the 
Victor  and  related  deposits  contain  hardpan.  Beale  AFB  obtains  its 
water  supply  from  the  Victor  Formation  (see  Figure  3.7). 

The  youngest  deposits  at  the  base  are  river  deposits  consisting  of 
highly  permeable  silts,  sands,  and  gravel.  At  the  base,  they  ar**  found 
along  the  Hutchinson  and  Dry  Creek  drainage  courses. 

Table  3.2  sunraarizes  the  stratigraphy  underlying  Beale  AFB  and 
describes  the  water-bearing  characteristics  of  the  geologic  units. 
Ground-water  wells  supplying  water  to  the  base  are  located  in  the  north¬ 
western  part  of  Beale  AFB  (see  Figure  3.7  for  location).  Ground-water 
wells  in  the  area  are  shown  on  Figure  3.8. 

There  are  no  known  active  or  inactive  faults  mapped  within  the 
base  boundaries  (Jennings,  1975  and  Jenkins,  1965).  A  shear  zone  (wide 
area  of  past  geologic  activity  with  no  identified  fault  plane)  is  delin¬ 
eated  east  of  the  base,  trending  in  a  northwest-southeast  direction 
(Jennings,  1975). 


HYDROLOGY 

Ground-water  occurrences  at  and  near  Beale  AFB  have  been  documented 
by,  among  others,  Aetron  and  Hydrodevelopment,  Inc.  (1965),  California 
DWR  (1978  and  1980),  Page  (1980),  and  Rockwell  (1978).  Addicional 
information  has  been  obtained  through  interviews  with  scientists  and 
staff  of  the: 

o  U.S.  Environmental  Protection  Agency 

o  California  Regional  Water  Quality  Control  Board,  Central  Valley 
Region 

o  California  Department  of  Health  Services 
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GEOLOGIC  UNITS  NEAR  BEALE  AFB 
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FIGURE  3.8 


NOTE:  SEE  TABLE  3.3  FOR  WELL  CONSTRUCTION  DETAILS. 

SOURCE:  ROCKWELL.ISra.  PAQE.ieSO.  YUBA  COUNTY  AGRICULTURAL  COMMISSION 


o  Yuba  County  Water  Agency 

o  Wheatland  Water  District 

o  Yuba  County  Agricultural  Commission 

Regional  Ground-Water  Regime 

Beale  AFB  is  located  within  the  Sacramento  Basin  Hydrologic  Area 
(DWR,  1980)  along  the  eastern  basin  margin.  Ground-water  movement  along 
this  margin,  at  the  turn  of  the  century,  was  from  the  Sierra  Nevada 
Foothills  in  the  east  toward  the  Feather  and  Sacramento  Rivers  to  the 
west;  the  river  system  thus  served  as  discharge  points  for  the  ground 
water.  As  a  result  of  extensive  ground-water  extraction,  primarily  for 
‘crop  irrigation  since  the  turn  of  the  century,  the  major  discharge  for 
the  ground  water  has  been  through  pumping.  The  ground-water  pumping  has 
caused  changes  in  the  direction  of  ground-water  movement  in  many  places 
of  Sacraimento  Valley,  including  near  Beale  AFB,  such  that  the  rivers  no 
longer  serve  as  ground-water  discharge  points,  but  rather  water  from  the 
river  channels  recharge  the  ground-water  system. 

Another  source  of  recharge  to  the  regional  ground-water  reservoir 
is  along  the  formation  outcrops  in  the  Sierra  Nevada  Foothills,  which  at 
depth  constitute  the  major  water  supply  aquifers.  Percolation  of  rain¬ 
water  or  irrigation  waters  through  these  materials  reaches  the  ground- 
water  reservoir;  however,  only  lands  with  sufficiently  permeable  soil 
will  permit  percolation.  Soils  containing  hardpan  severely  restrict 
downward  movement  of  water  (DWR,  1978). 

In  the  Sacramento  Valley,  ground  water  occurs  under  unconfined  and 
confined  conditions.  Holocene  deposits,  such  as  floodplains  and  allu¬ 
vial  faps,  usually  contain  unconfined  ground  water,  except  when  the 
sediments  are  overlain  by  clayey  (floodplain)  materials.  In  older 
materials,  the  water  may  be  unconfined  at  shallow  depths,  and  completely 
confined  at  greater  depths.  The  depth  to  the  water  varies  in  the  Sacra¬ 
mento  Valley  from  less  them  ten  feet  in  the  central  part  of  the  Valley 
to  almost  100  feet  along  the  Valley  margins  (DWR,  1978). 

The  regional  ground-water  level  contours  (1976)  are  shown  in  Figure 
3.9.  As  can  be  seen,  Beale  AFB  straddles  the  eastern  ground-water  basin 
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FIGURE  3.9 
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margin;  a  pumping  trough  is  located  south-southwest  of  the  base,  bor 
dered  by  the  Yuba,  the  Feather,  and  the  Bear  Rivers.  Ground-water  flow 
from  the  base  is  to  the  south-southwest  toward  the  trough. 

Site-Specific  Ground-Water  Regime 

Evaluation  of  ground-water  conditions  at  and  near  Beale  AFB  was 
completed  by  Rockwell  (1978)  and  Page  (1980)  for  determination  of  future 
base  water  supply  options.  The  studies  assumed  that  ground  water 
occurred  under  unconfined  conditions  except  where  local  confinement  may 
occur  due  to  discontinuous  lenses  of  confining  fine-grained  material  of 
unknown  extent.  The  effective  base  of  the  ground-water  reservoir  is  at 
the  base  of  the  undifferentiated  sedimentary  rocks  ranging  in  depth  from 
315  to  525  feet  (Page,  1980). 

Recharge  to  the  ground-water  reservoir  at  Beale  is  ultimately  from 
in-stream  percolation  from  the  Yuba  River,  north  of  the  base,  manifested 
as  ground-water  inflow  from  the  north,  northwest,  and  northeast,  but  may 
also  occur  from  infiltration  of  precipitation,  irrigation  waters,  and 
intermittent  creeks;  these  latter  recharge  sources  would  be  strongly 
dependent  on  the  presence  of  hardpan,  since  hardpan  severely  restricts 
vertical  movement  of  water. 

Discharge  of  ground  water  from  tl.e  aquifer  system  occurs  mainly 
from  pumping.  At  Beale,  ground  water  is  pumped  from  nine  water  supply 
wells;  water  not  extracted  moves  south-southwesterly  toward  a  trough 
that  in  March  1976  was  located  west-southwest  of  the  base  (see  Figure 
3.9). 

Ground-water  level  contours,  and  direction  of  movement  from  Beale 
AFB  and  vicinity  is  shown  in  Figure  3.10.  As  shown,  ground-water  flow 
from  the  base  is  to  the  south  and  southwest.  The  depth  to  the  water 
ranges  from  80  to  90  feet  on  the  base.  This  is  a  dramatic  reduction  in 
water  levels  compared  to  previous  decades.  In  water  supply  Well  No.  7 
(see  Figure  3.7  for  location),  the  non-pumpim  water  level  in  1945  was 
about  30  feet  and  in  1976  it  was  more  than  90  feet.  However,  the  rate 
of  water  level  decline  has  diminished  and  stabilized  since  1969  (Page 
1980). 

Installation  and  Area  Wells 

The  base  water  demand  is  supplied  by  nine  wells  located  within  the 
base  boundary.  The  locations  of  the  base  wells  are  shown  in  Figure  3.7. 
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Figure  3.8  shows  the  location  of  domestic  and  irrigation  wells  located 
downgradient  of  the  base.  The  wells  are  identified  according  to  the 
U.S.  Geological  Survey  well  numbering  system  (see  Appendix  J  -  Glos¬ 
sary).  Figure  3.8  shows  that  many  irrigation  and  some  domestic  wells 
are  located  downgradient  from  the  base  boundaries.  The  depths  of  speci¬ 
fic  wells  are  not  known,  but  based  on  data  available  from  other  wells  in 
the  vicinity  (unpublished  data  from  Yuba  County  Agricultural  Commis¬ 
sion),  the  depths  are  probably  in  excess  of  '00  feet. 

Table  3.3  contains  a  summary  of  the  construction  details  of  the 
base  wells  and  their  U.S.  Geological  Survey  identification  number. 
Pumpage  from  the  ground-water  reservoir  at  Beale  AFB  ranged  from  1,370 
to  4,240  acre-feet  between  1960  and  1975  (Page,  1980)  with  the  major 
part  of  the  pumping  occurz'ing  between  May  and  September. 

WATER  QUALITY 

Beale  AFB  established  an  Environmental  Pollution  Monitoring  Program 
(EPHP)  in  December  1982  which  included  efforts  in  the  areas  of  water, 
air,  and  noise  pollution.  The  water  pollution  monitoring  program  con¬ 
sists  of  surface  water  sampling  and  analyses  at  specified  locations  (see 
section  below  on  Surface  Water  Quality),  and  sampling  of  ground  water. 
Ground-Water  Quality 

Ground-water  quality  data  from  Beale  AFB  are  available  from  samples 
collected  from  the  base  water  supply  wells.  Table  D.1  (see  Appendix  D) 
'ontains  data  collected  from  1961  to  1975  on  the  ground-water  quality. 
The  waters  generally  of  good  quality,  appear  to  be  of  sodium-calcium 
chloride  and  sodium-calcium  bicarbonate  types.  Over  the  years  of  samp¬ 
ling,  the  dissolved  solids  concentrations  have  increased  as  have  speci¬ 
fic  conductance,  indicating  that  the  wells  y  be  drawing  water  from 
greater  depths  where  brackish  water  occurs  i.  the  older  marine-deltaic- 
non-marine  sediments  (Page,  1980). 

Ground-water  quality  data  were  collected  in  1976  (Page,  1980)  for 
selected  wells  outside  the  base  boundary.  These  data  are  presented  in 
Table  D.2.  The  water  quality  analyses  show  that  they  exceed  secondary 
drinking  water  standards  for  manganese,  nitrates,  and  chloride;  various 
drinking  water  standards  are  included  in  Table  D.3  for  comparative 
purposes.  It  should  be  noted  that  manganese  in  the  ground  water  in  the 
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TABLE  3.3 


CONSTRUCTION  DETAILS  FOR  INSTALLATION  WATER  SUPPLY  WELLS 


Well 

Installation 

Number 

U.S.G.S. 

Number 

Depth 

(feet) 

Perforation 

Intervals 

(feet) 

Casing  Diameter 
( inches ) 

1 

15N/4E-24R1 

296 

175-296 

12/16 

2 

1 5N/4E-24R2 

326 

145-160 

234-310 

16 

3 

15N/5E-19F1 

264 

152-251 

4 

15N/4E-24H1 

405 

1 58-288 

16 

5 

15N/4E-24G1 

299 

112-154 

210-224 

■  238-280 

16 

6 

15N/4E-24B1 

31  3 

130-156 

192-213 

235-241 

252-264 

289-299 

16 

7 

15N/4E-24A1 

300 

140-270 

16(?) 

8 

15N/5E-19L1 

405 

1 29-206 

280-293 

? 

9 

15N/4E-24K1 

370 

186-330 

o 

SOURCE; 


Page, 


1980; 


Beale  AFB  Installation  Documents. 
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eastern  part  of  the  Sacramento  Valley  is  generally  greater  than  0.2 
mg/1.  The  source  of  the  manganese  may  be  the  dark  metamorphosed 
volcanic  materials  outcropping  at  the  margin  of  the  basin  (DWR,  1978). 

In  February  1978,  Beale  AFB  sampled  the  base  water  supply  wells 
(Wells  1,  2,  4,  5,  6,  7,  8,  and  9;  Well  3  was  out  of  operation)  and  one 
tapwater  sample  for  presence  of  trichloroethylene  (TCE).  None  of  the 
samples  showed  TCE  concentrations  above  the  detection  limit  of  1 .5  parts 
per  billion  (ppb).  In  August  1983,  samples  were  obtained  from  Wells  1, 
2,  3  and  8  and  the  TCE  concentrations  were  all  below  the  detection  limit 
of  0.1  ppb. 

Monitoring  Well  Adjacent  to  Photographic  Waste  Injection  Wells 

A  monitoring  well  was  installed  in  the  vicinity  of  the  three  photo¬ 
graphic  waste  injection  wells  in  1966  (see  Figure  3^8  for  location). 
The  injection  wells  reach  depths  in  excess  of  1,200  feet,  and  inject  the 
wastes  into  saline  water-bearing  strata  at  depths  of  1,104  to  1,164 
feet  and  1,183  to  1,203  feet.  The  waste  is  injected  at  a  rate  of  25 
gpm,  24  hours  a  day,  7  days  a  week. 

In  June  1983,  the  Regional  Water  Quality  Control  Board  sampled  the 
photographic  wastes  at  the  base  and  analyzed  it  for  the  priority  pollu¬ 
tants.  The  results  are  presented  in  Table  3.4, 

The  monitoring  well  with  a  8-5/8  inch  diameter  casing,  reaches  a 
depth  of  352  feet,  with  perforations  at  depth  intervals  of  132  to  172 
feet,  192  to  232  feet,  and  310  to  352  feet,  and  gravel  packed  the  entire 
length;  a  sanitary  seal  was  placed  in  the  upper  50  feet  between  an  8-5/8 
inch  casing  and  an  outer  16-inch  casing. 

Ground-water  samples  are  collected  from  the  monitoring  well  on  a 
monthly  basis.  The  samples  are  analyzed  for  cyanide,  silver,  and  bro¬ 
mide.  The  results  of  the  analyses  from  January  1982  to  December  1983 
are  shown  in  Table  3.5.  These  results  show  that  cyanide  was  detected 
above  the  detection  limit  (0.1  mg/1)  in  the  amount  of  5  mg/1  in  November 
1982,  and  that  broi  :  ie  had  elevated  levels  of  10.2  mg/1  and  30  mg/1  in 
July  and  August  1983,  respectively.  These  analytical  results,  deviating 
from  the  .■end  of  previous  results,  have  been  attributed  to  laboratory 
errors.  isting  bromide  data  on  the  untreated  photo  wastewaters  indi¬ 
cate  concentrations  in  the  range  of  5.0  mg/1  (SCS,  1982).  It  would  seem 
unlikely  that  the  bromide  level  could  be  as  high  as  30  mg/1  as  shown  in 


3-24 


TABLE  3.4 


CONSTITUENTS  IDENTIFIED  IN  PHOTOGRAPHIC  WASTES 

BEALE  AFB 


Constituent  Photographic  Wastes 

mg/1 

pH 

7.1  (su) 

Cyanide  -  mg/l 

0.13 

Chromium  -  mg/1 

0.04 

Silver  -  mg/1 

0.01 

Fluoride  -  mg/1 

0.2 

Nitrate  as  N  -  mg/1 

0.06 

COD  -  mg/1 

77 

Boron  -  mg/1 

3.0 

Sulfates  -  mg/1 

460 

Acids 

2,4,6  trichlorophenol  -  ug/1 

2.2 

Pentachlorophenol  -  ug/1 

7,600 

Phenol  -  ug/1 

24 

GC/MS  Characterization 

2-chloro-4, 5-dimethylphenol  -  ug/1 

5.2 

2,5,8,11,14  pentaoxapentadecane  -  ug/1 

18 

Tetrachlorophenol  -  ug/1 

55 

Note;  The  wastes  were  analyzed  for  priority  pollutants  using  EPA  Method 
625  for  acids  and  base/neutrals,  EPA  Method  624  for  volatiles,  and 
titration  for  bromides.  Constituents  identified  above  the  detection 
limits  are  shown  eUsove. 

Source;  Inspection  Report  by  Edwin  Crawford  and  Karen  O'Haire,  Regional 
Water  Quality  Control  Board,  Central  Valley  Region,  dated 
12  July  1983. 
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TABLE  3.5 

ANALYTICAL  RESULTS  FROM 

MONITORING  WELL  NEAR  PHOTOGRAPHIC  WASTE  INJECTION  WELLS 


Date  of  Sample 

Cyanide 

(mg/1) 

Silver 

(ug/1) 

Bromide 

(mg/1) 

1982 

7  January 

<.01 

<10. 

0.44 

3  February 

<.01 

<10. 

0.57 

2  March 

<.01 

<10. 

0.66 

2'  April 

<.01 

<10. 

0.6 

4  May 

<.01 

<10. 

0.55 

1  June 

<  .01 

<10. 

0.6 

6  July 

<.01 

<10. 

0.6 

3  August 

<.01 

<10. 

0.5 

8  September 

<.01 

<10. 

0.3 

5  October 

<.01 

<10. 

0.4 

3  November 

5.00* 

<10. 

0.4 

1 3  December 

<.01 

<10. 

<0.10 

1  983 

4  January 

<.01 

<10. 

0.5 

1  February 

<.01 

<10. 

0.4 

1  March 

<.01 

<10. 

0.5 

5  April 

<.01 

<10. 

0.3 

3  May 

<.01 

<10. 

0.4 

1  7  June 

<.01 

<10. 

0.3 

5  July 

<.01 

<10. 

10.2* 

2  August 

<.01 

<10. 

30.0* 

6  September 

<.01 

<10. 

0.1 

1  November 

<.01 

<10. 

<0.1 

1  December 

<.01 

.  <10. 

<0.1 

Note:  * Attributed  to  lab  error. 

Source;  Beale  AFB  Installation  Documents. 
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Table  3.5.  In  addition  subsequent  sampling  results  have  returned  to 
normal  levels.  However,  future  analytical  data  should  be  carefully 
screened  to  assess  the  possibility  of  future  laboratory  anomalies. 
Surface-Water  Quality 

The  Environmental  Pollution  Monitoring  Program  for  surface  water  at 
Beale  AFB  consists  of  sampling  surface  water  entering  and  leaving  the 
base.  Figure  3.11  shows  the  location  of  surface  water  sample  collection 
points  as  of  1983.  The  sampling  locations  are  coded  according  to  the 
base  nomenclature.  The  base  is  using  numbers  32  to  44  to  identify 
surface  water  sampling  sites  and  samples  are  collected  quarterly.  Site 
43  is  not  reported  because  routine  sampling  is  not  accomplished  at  that 
site.  Table  D.4  (see  Appendix  D)  contains  the  analytical  results  of 
surface-water  samples  collected  in  1983  from  the  sampling  locations 
shown  in  Figure  3.11. 

At  sampling  location  044,  a  drainage  ditch  adjacent  to  the  flight¬ 
line  (see  Figure  3.11),  oil  and  grease,  and  trichloroethylene  (TCE)  was 
identified  in  the  March  and  June  samplings.  As  a  result,  additional 
samples  were  collected  in  August  1983,  and  the  samples  analyzed  for 
methylene  chloride,  TCE,  and  1 , 2-dichloroethylene.  The  results  of  this 
sampling  are  also  shown  in  Table  D.4.  In  order  to  locate  the  source  of 
the  chlorinated  hydrocarbons  and  to  evaluate  whether  any  of  these  con¬ 
stituents  were  in  the  streams  on  the  base  additional  samples  were 
collected  above  and  beyond  those  samples  collected  to  satisfy  the  EPMP. 
In  September  1983  surface  stream  samples  were  collected  for  waters 
leaving  the  base.  The  samples  were  analyzed  by  EPA  Methods  601  and  602 
for  volatile  halocarbons  and  aromatics;  no  constituents  were  identified 
above  the  detection  limit. 

Samples  from  the  storm  drainage  manholes  were  also  collected  and 
subjected  to  the  same  analyses.  The  compounds  identified  above  detec¬ 
tion  limits  are  shown  in  Table  3.6.  The  manholes  are  located  on  Figure 
3.11.  All  of  these  manholes  are  upstream  of  monitoring  location  044. 

BIOTIC  COMMUNITIES 

The  vegetation  of  Beale  Air  Force  Base  is  predominantly  valley 
grassland  grading  into  about  a  thousand  acres  of  valley  and  foothill 
woodland  in  the  eastern  portion  of  the  base.  Three  streams,  Hutchinson 
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TABLE  3.6 


VOLATILE  COMPOUNDS  IDENTIFIED  IN  STORM 
DRAINAGE  MANHOLES,  SEPTEMBER  1983, 
BEALE  AFB 


Comoound 

(ug/1) 

Storm  : 

Drainage  Manhole 

19 

21A 

22 

24 

29 

Bromodichlorome thane 

5.2 

Carbon  Tetrachloride 

— 

2.1 

-- 

2.5 

— 

Chloroform 

— 

3.6 

— 

11.5 

— 

Dibromochlororae thane 

— 

0.9 

— 

— 

— 

1 , 1 -Dichloroe thane 

— 

Trace 

— 

— 

— 

1 , 2-DichlQroethane 

— 

— 

— 

6.7 

— 

1 , 1 -Dichloroe thene 

— 

Trace 

— 

— 

— 

1 , 2-Dichloropropane 

— 

22.9 

“ 

" 

— 

Te  trach loroethy lene 

“ 

Trace 

“ 

— 

— 

1,1,1 -Trichloroe thane 

— 

4.0 

— 

— 

— 

Trich loroethy lene 

— 

— 

3.8 

7.2 

— 

Benzene 

“ 

— 

— 

— 

Trace 

Methyl  Ethyl  Ketone 

~ 

8.0 

— 

— 

15.0 

Note;  See  Figure  3.11  for  manhole  locations.  When  results  were  not 
reported  above  then  all  concentrations  are  below  detectable 
limits . 

Source:  Beale  AFB  i  tallation  Documents. 


Creek,  Dry  Creek,  and  the  smaller  Reeds  Creek  flow  through  the  base. 
Riparian  vegetation  occurs  along  these  watercourses. 

Large  portions  of  the  valley  grassland  plant  community  have  been 
replaced  by  introduced  annual  grasses  used  for  pasturage.  Large  areas 
of  the  base  are  leased  out  for  cropland  and  grazing  of  cattle.  Native 
perennial  grasses  have  been  reduced  significantly  in  grazed  areas 
throughout  the  central  valley.  Dominant  grasses  in  the  area  are  now 
Bromus ,  Avena,  Elymus  and  Festuca.  In  the  more  gently  sloping  terrain 
in  the  western  and  southwestern  part  of  the  base  vernal  pools  occur  in 
the  grassland.  Vernal  pools  are  formed  when  depressions  in  the  grass¬ 
land  fill  with  water  during  the  winter.  They  are  characterized  by  a 
diverse  array  of  annual  grasses  and  forbs  which  are  restricted  to  the 
unique  habitat  formed  as  the  pools  begin  to  dry  up  in  the  spring 
(Ornduff,  1974). 

The  valley  and  foothill  woodland  community  is  dominated  by  blue 
oak,  Quercus  douglasii,  with  an  understory  of  annual  grasses.  Riparian 
vegetation  includes  Fremont  cottonwood  (Populus  fremontii ) ,  willows 
(Salix  spp.),  and  valley  oak  (Quercus  lobata)  (Ornduff,  1974).  The 
California  Natural  Diversity  Data  Base  reports  no  endangered  or 
threatened  plant  species  located  on  the  base  (Shaw,  1983).  There  are  no 
threatened  a;.imal  species  nesting  on  the  base;  however,  the  bald  eagle 
and  Peregrine  Falcon  use  the  base  for  foraging. 


ENVIRONMENTAL  SETTING  SUMMARY 

The  environmental  setting  data  for  Beale  AFB  indicate  that  the 
following  characteristics  are  ir^portant  when  evaluating  past  hazardous 
waste  disposal  practices. 

1.  The  mean  annual  precipitation  is  21.73  inches;  the  net  precipi¬ 
tation  is  -  44.8  inches  and  the  one-year,  24-hour  rainfall 
event  is  estimated  to  be  2.5  inches.  These  data  indicate  that 
there  is  little  or  no  potential  for  precipitation  to  infiltrate 
the  surface  soils  on  the  base.  Also,  there  is  a  moderate 
potential  for  runoff  and  erosion. 
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2.  The  soil  characteristics  on  the  base  are  a  function  of  the 
underlying  geology.  The  geology  of  the  western  part  of  the 
installation  consists  of  sedimentary  deposits  that  have  hardpan 
associated  with  soil  development.  The  hardpan  appears  to  be 
pervasive  even  though  it  varies  in  thickness  and  cementation. 
The  hardpan  restricts  or  eliminates  vertical  infiltration  of 
water.  Areas  underlain  by  hardpan  probably  have  very  limited 
recharge  capabilities  to  the  aquifer  system. 

3.  Ground  water  is  found  at  depths  ranging  from  80  to  90  feet;  the 
effective  base  of  the  ground-water  reservoir  is  at  depths  of 
315  to  525  feet  under  the  base.  Recharge  to  the  ground-water 
aquifers  are  primarily  from  the  rivers  to  t.‘--‘  north,  west  and 
south  of  the  base.  Ground-water  movement  is  to  the  south- 
southwest  toward  a  pumping  trough  located  outside  the  base. 
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4.  The  existing  ground-water  quality  appears  good,  with  some 
elevated  levels  of  manganese  and  iron;  these  are  regional 
anomalies. 

5.  There  are  no  known  threatened  or  endangered  plant  species 
identified  on  Beale  AFB.  The  bald  eagle  and  Peregrine  Falcon 
use  the  base  for  foraging  but  there  are  known  nesting  locations 
on  the  base. 
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FINDINGS 


This  chapter  presents  information  for  Beale  Air  Force  Base  wastes 
generated  by  past  activity,  describes  past  waste  disposal  methods, 
identifies  the  disposal  and  spill  sites  located  on  the  base,  and  eval¬ 
uates  the  potential  for  environmental  contamination. 

PAST  SHOP  AND  BASE  ACTIVITY  REVIEW 

To  identify  past  base  activities  that  resulted  in  generation  and 
disposal  of  hazardous  waste,  a  review  was  conducted  of  current  and  past 
waste  generation  and  disposal  methods.  This  activity  consisted  of  a 
review  of  files  and  records,  interviews  with  present  and  former  base 
employees,  and  site  inspections. 

The  sources  of  most  hazardous  wastes  on  Beale  AFB  can  be  associated 
with  one  of  the  following  activities: 

o  Industrial  operations  (shops) 
o  Pesticide  utilization 
o  Fire  protection  training 
o  Management  of  fuels 
o  Spills 

o  Hazardous  Waste  Storage  Areas 

The  siibseguent  discussion  addresses  only  those  wastes  generated  at 
Beale  AFB  which  are  either  hazardous  or  potentially  hazardous.  Poten¬ 
tially  hazardous  wastes  are  grouped  with  and  referenced  as  "hazardous 
wastes"  throughout  this  report.  A  hazardous  waste,  for  this  report,  is 
defined  by,  but  not  limited  to,  the  Comprehensive  Environmental 
Response,  Compensation  and  Liability  Act  of  1980  (CERCLA)  or  the  Cali¬ 
fornia  Administrative  Code,  Title  22.  A  potentially  hazardous  waste  is 
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one  which  is  suspected  of  being  hazardous  although  sufficient  data  are 
not  available  to  fully  characterize  the  material. 

Industrial  Operations  (Shops) 

Industrial  operations  at  Beale  AFB  consist  primarily  of  aircraft 
and  vehicle  maintenance,  and  repair  activities.  These  and  other  mission 
support  operations  generate  potentially  hazardous  materials  at  a  number 
of  industrial  shops.  The  Bioenvironmental  Engineering  (BEE)  Office 
provided  a  listing  of  industrial  shops  which  was  used  as  a  basis  for 
evaluating  past  waste  generation  and  hazardous  material  disposal 
practices.  The  BEE  individual  shop  files  were  also  examined  for  infor¬ 
mation  on  hazardous  material  usage,  and  hazaztious  waste  generation  and 
disposal  practices.  From  this  information,  a  master  list  of  industrial 
shops  (Appendix  C)  was  prepared  showing  building  locations,  hazardous 
materials  handlers,  hazardous  waste  generators,  .md  typical  treatment 
and  disposal  methods.  Additionally,  documents  prepared  by  the  base 
Civil  Engineering  Squadron  were  reviewed  to  develop  further  information 
on  the  shops  located  at  Beale  AFB. 

Shops  which  were  determined  to  be  generators  of  hazardous  wastes, 
which  could  pose  a  potential  for  ground-water  or  surface  water  contami¬ 
nation,  were  selected  for  further  evaluation.  During  the  site  visit, 
interviews  were  conducted  with  personnel  from  the  industrial  shops, 
particul^^:ly  the  shops  that  generate  the  largest  amounts  of  hazardous 
wastes.  Shops  generating  lesser  amounts  of  hazardous  wastes  were  con¬ 
tacted  by  telephone.  Shop  interviews  focused  on  hazardous  waste  mate¬ 
rials,  waste  quantities,  and  aisposal  methods.  Disposal  timelines  were 
prepared  for  each  major  hazardous  waste  from  information  provided  by 
shop  records,  shop  personnel  and  others  familiar  with  the  shop's  opera¬ 
tions  2md  activities. 

Table  4.1  s\.mmarlzes  the  information  obtained  from  the  detailed 
shop  review.  The  table  includes  a  listing  of  the  types  of  hazardous 
wastes  generated  at  the  various  shops,  waste  quantities  and  disposal 
methods.  Table  4.1  does  not  include  the  shops  which  generate  minor 
quantities  of  hazardous  waste. 

During  the  early  period  of  activity  (1942  through  1947)  under 
command  of  the  Army,  major  shops  were  involved  primarily  in  tank  repair. 
Many  of  these  were  housed  in  the  cantonment  eurea.  There  are  no  known 


4-2 


CONFIRMED  TIME-FRAME  DATA  BY  SHOP  PERSONNEL 


CONFIRMED  TIME-FRAME  DATA  BY  SHOP  PERSONNEL 
ESTIMATED  TIME  FRAME  DATA  BY  SHOP  PERSONNEL 


INDUSTRIAL  OPERATIONS  (Shops) 

Waste  Management 
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CONFIRMED  TIME-FRAME  DATA  BV  SHOP  PERSONNEL 
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accounts  of  waste  disposal  methods  used  by  the  shops.  During  the 
period,  1948  through  1958,  under  command  of  the  Air  Force  the  base 
andits  shops  were  oriented  toward  minor  vehicle  maintenance. 

The  period  of  greatest  industrial  waste  generation  has  occurred 
since  the  runway  and  aircraft  facilities  were  completed  in  1958.  Since 
then  most  of  the  industrial  shops  have  been  oriented  towards  aircraft 
maintenance  and  repair.  These  shops  have  for  the  most  part  remained  in 
their  present  location  for  a  number  of  years.  Base-support  shops, 
however,  such  as  those  in  the  Civil  Engineering  Squadron,  have  moved 
several  times.  The  wastes  generated  in  shops  at  Beale  AFB  consist 
mainly  of  contaminated  jet  fuel  (JP-4,  JP-7,  OPTS),  waste  oils  and 
lubricants,  acid  and  alkaline  cleaning  solutions,  solvents,  paint 
strippers,  and  paints. 

In  the  past  most  flammable  chemicals  including  oils,  fuels  and 
s''lv',nts  were  burned  in  the  fire  training  areas.  This  practice  was 
curtailed  in  the  late  1960's  with  the  imposition  of  stricter  air  pollu¬ 
tion  control  regulations.  Thereafter  waste  solvents  and  oils  were 
accumulated  in  a  storage  tank  at  the  fire  training  area  and  hauled  off 
site  by  a  DPDO  contractor. 

Contaminated  jet  fuels  <JP-4,  JP-7,  JPTS)  are  recycled  or  down¬ 
graded  and  reused  or  used  for  fire  protection  training.  Waste  oils  and 
lubricemts  are  disposed  through  the  Defense  Property  Disposal  Office 
(DPDO)  in  Sacramento.  Since  1982  most  of  the  hazardous  or  potentially 
hazardous  wastes  have  been  recycled  or  disposed  of  through  DPDO. 

In  the  past  some  of  the  chemical  wastes  were  reported  to  have  been 
discharged  to  the  sanitary  and  storm  sewers  or  ;:llowed  to  run  off  onto 
surface  soils  directly  adjacent  to  maintenance  facilities.  The  base  has 
19  oil/water  separators  (see  Table  D.6  in  Appendix  D)  which  have  been 
used  to  remove  contaminants  from  runoff  and  wasbrack  wastes.  Oil  and 
fuels  from  separators  were  burned  in  fire  training  exercises.  Some 
oils,  paint  and  solvents  from  the  cantonment  area  were  disposed  in  the 
landfills.  The  photo  wastewater  treatment  plant  was  built  in  1966  to 
treat  chemical  wastes  discharged  from  the  photo  laboratory  (Building 
2145).  Sludge  from  the  treatment  plant  was  disposed  in  the  landfill  on 


Pesticide  Utilization 


The  pest  control  program  at  the  Beale  AFB  involves  routine  and 
specific  job  order  applications  of  pesticides.  Pesticides  are  stored  in 
a  locked  and  covered  area  of  the  Entomology  Shop  in  Building  2560. 
Before  1981,  the  Entomology  Shop  was  located  in  Building  440.  Table  D.5 
in  Appendix  D  includes  a  list  of  pest  control  agents  currently  in  use  or 
storage.  Some  herbicides  were  stored  and  applied  by  the  Pavement  and 
Grounds  Shop  (Building  2565)  prior  to  1980. 

The  procedure  for  the  disposal  of  pesticide  containers  at  Beale  AFB 
is  to  place  all  small  containers  in  labeled  drums  for  disposal  by  DPDO. 
The  55  gallon  drums  were  triple  rinsed  prior  to  1983  and  taken  to  DPDO 
for  contract  disposal.  Drums  are  now  taken  unrinsed  to  DPDO.  The  drum 
rinse  water  is  collected  and  used  for  diluent  in  the  preparation  of 
future  batches.  Equipment  rinse  wash  is  allowed  to  run  into  a  gravel 
area  and  percolate  into  the  soil. 

Waste  Discharge  Areas  (DA) 

Several  of  the  industrial  maintenance  facilities  at  Beale  AFB  were 
Icnown  to  have  discharged  the  wastes  generated  at  the  facility  onto  the 
surface  soils  in  areas  immediately  adjacent  to  the  specific  facility. 
Nine  discharge  areas  were  identified  on  the  base.  These  areas  were 
depicted  on  Figure  4.1  and  discussed  in  the  following  paragraphs. 

Discharge  Area  No.  1  (DA-1 ) 

Discharge  Area  No.  1  (West  Drainage  Ditch)  is  o  drainage  system 
which  d  ains  the  flightline  and  surface  runoff  from  the  runway  area. 
The  drainage  system  discharges  tlirough  a  headwall  located  about  800  feet 
west  of  the  main  runway  and  into  a  ditch  which  is  filled  with  vegeta¬ 
tion.  Oil  absorbent  booms  are  immediately  downstream  from  the  headwall. 
Surface  water  quality  data  (see  Table  D.4  -  Sampling  Location  044) 
indicated  oil  and  grease  and  trans-1,2  dichloroethene .  Visual  observa¬ 
tions  indicate  that  oils  have  accumulated  in  the  soils  of  the  ditch 
adjacent  to  the  headwall. 

Discharge  Area  No.  2  (DA-2) 

A  sink  drain  (in  Building  1088),  used  to  dispose  of  neutralized 
acid  from  batteries,  was  tied  into  a  dry  well.  The  hole  was  4  feet  in 
diameter  and  approximately  20  feet  deep  and  filled  with  cobbles.  The 
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neutralized  acid  could  have  high  concentrations  of  lead.  Use  of  the 
dry  well  was  discontinued  in  1983. 

Discharge  Area  No.  3  (DA-3) 

The  SR-71  aircraft  is  so  constructed  that  it  will  leah  JP-7  while 
on  the  ground.  It  has  been  estimated  that  the  planes  loose  about  300 
gallons  of  fuel  per  week.  A  major  portion  of  the  fuel  is  lost  in  the 
vicinity  of  the  SR-71  shelter  and  on  Taxiway  No.  10.  Some  of  the  fuel 
runs  off  the  taxiway  into  an  oil-water  separator.  Another  portion  of 
the  fuel  runs  off  into  the  adjacent  storm  sewer  which  is  upstream  of 
DA-1 .  The  soils  adjacent  to  the  taxiway  area  are  discolored  in  areas 
indicating  potential  contamination. 

Discharge  Area  No.  4  (DA-4) 

During  the  period  1962  to  1969,  the  U.S.  Army  produced  wheat  stem 
rust  (Puccinia  graminis  tritici) .  Beale  AFB  was  selected  as  a  produc¬ 
tion  site  because  wheat  is  not  normally  grown  in  the  area  and  operations 
would  not  create  hazards  to  commercial  agriculture.  In  addition,  the 
Beale  site  was  within  the  confines  of  a  military  establishment  where 
access  to  activities  would  be  restricted  and  controlled.  Further, 

because  stem  rust  fungus  had  been  present  in  California  since  1928,  most 

commercial  wheat  varieties  were  resistant.  The  stem  rust  of  wheat 
uredospores  and  the  infections  do  not  survive  from  one  growing  season  to 
the  next  in  areas  north  of  the  Mexican  border  region.  All  operations  at 
the  site  were  coordinated  with  and  approved  by  the  Corps  Research  Divi¬ 
sion,  Agriculture  Research  Service,  Department  of  Agriculture  which  was 
provided  samples  to  be  checked  for  purity  and  authenticity. 

In  the  production  process,  the  spores,  diluted  with  bentonite  or 
talcum  were  dispersed  over  the  crop  from  an  agricultural  type  crop 

duster,  harvested,  sieved  to  remove  coarse  contaminants,  dried  when 
necessary,  further  cleaned  with  freon,  placed  in  containers  from  which 
c'ir  was  withdrawn,  nitrogen  added,  stored  at  4°C  and  transferred  to  the 
storage  site  at  Rocky  Mountain  Arsenal,  Colorado.  Assays  for  purity  and 
authenticity  '-ere  conducted  at  various  times  during  the  process  and 

during  storage. 

No  chemical  or  biological  testing  was  accomplished  at  the  site 
since  it  was  used  for  fungus  production.  In  1969,  the  production  stocks 
remaining  at  Beale  were  ordered  destroyed.  In  the  destruction  process. 
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the  material  was  rendered  inactive  by  carboxide  treatment  (10%  ethylene 
oxide,  90%  carbon  dioxide)  for  seven  days  at  4  psig.  Each  lot  of  mate¬ 
rial  was  tested  to  assure  99.964%  kill  at  99.5%  confidence  based  on  a 
statistically  designed  sampling  plan.  All  of  the  material  was  then 
rendered  unidentifiable  by  incineration  in  a  multiple  hearth  furance. 
Plant  wastewater  was  also  incinerated  to  prevent  agent  material  from 
being  released.  The  residual  ash  was  assayed  and  plowed  into  the  soil 
at  the  site  to  a  depth  of  six  inches.  The  entire  destruction  process 
was  accomplished  successfully  in  complete  cooperation  with  and  guidance 
from  the  U.S.  Department  of  Agriculture  and  the  California  Department  of 
Food  and  Agriculture. 

The  only  chemicals  used  at  the  site,  as  noted  above,  were  freon, 
carbon  dioxide,  ethylene  oxide  and  possibly  trichloroethylene.  Actual 
quantities  used  are  not  available.  Table  D.8  (see  Appendix  D)  describes 
the  changes  in  levels  of  chemical  elements  in  the  soil  at  the  site  after 
incorporation  of  the  incineration  residue  into  the  soil. 

Discharge  Area  No.  5  (DA-5) 

Discharge  Area  No.  5  (J-58  Test  Cell  Drainage  Ditch)  is  located 
just  off  Doolittle  Drive  adjacent  to  Building  1154.  The  area  receives 
runoff  from  the  test  stand  which  is  used  to  test  SR-71  engines.  The 
chemicals  which  may  have  run  off  include  JP-7,  soap,  oil,  TCE  and 
PD-680.  The  ditch  area  adjacent  to  the  test  stand  was  observed  to  be 
discolored  during  the  site  visit. 

Discharge  Area  No.  6  (DA-6) 

Discharge  Area  No.  6  (J-57  Test  Cell  Drainage  Ditch)  is  located 

adjacent  to  Building  No.  1247.  The  area  has  received  runoff  from  the 
test  stand  which  has  been  used  to  test  B-52  and  KC-135  engines.  Chemi¬ 
cals  which  have  runoff  into  the  drainage  area  include  JP-4,  PO-680  and 
soap.  Some  contamination  was  observed  at  the  time  of  this  study. 

Discharge  Area  No.  7  (DA-7) 

Discharge  Area  No.  7  is  a  drainage  ditch  located  behind  Building 
No.  1225  (AGE  maintenance).  The  soils  adjacent  to  the  paved  vehicle 
par)cing  area  have  received  quantities  of  oil  in  the  past.  Some  con¬ 
taminated  surface  soils  have  been  removed  and  replaced  with  uncontam¬ 
inated  soils. 
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Discharge  Area  No.  8  (Transformer  Oil  Drainage  Area)  is  a  di)ced 
area  adjacent  to  34th  Street  near  B  Street.  The  area  was  used  from  1977 
to  1 979  to  drain  transformers  before  bringing  them  into  the  shop  for 
repair.  During  the  site  visit,  no  contamination  was  visible.  Eleven 
soil  samples  were  later  coll.^cted  by  base  personnel  in  January  1984 
which  indicated  that  PCB  concentrations  were  below  the  detectable  limit 
of  0.5  mg/kg.  One  sample  was  14  mg/kg  of  PCB.  These  low  values  do  not 
pose  a  potential  for  contaminant  migration. 

Discharge  Area  No.  9  (DA-9) 

Since  1981,  wash  water  from  cleaning  pesticide  application  tanks  is 
discharged  to  a  gravel  area  adjacent  to  Building  2560  and  allowed  to 
percolate  into  the  ground.  This  site  could  represent  a  potential  for 
contaminant  migration. 

Discharge  Area  No.  10  (DA-10) 

Prior  to  1981,  for  approximately  a  15-year  period,  the  Entomology 
Shop  was  located  in  Building  440.  The  mixing  area  (adjacent  to  the 
southeast  corner  of  the  building)  and  a  low  lying  area  (approximately  50 
feet  due  east  from  the  southeast  corner  of  the  building)  received  spills 
of  chemicals  in  the  past. 

Fire  Protection  Training  Areas  (FPTA) 

The  Fire  Department  has  operated  two  fire  protection  training  areas 
(FPTA)  since  the  activation  of  Beale  AFB.  The  following  list  gives 
specific  designations  for  these  areas  and  identifies  their  approximate 
period  of  use.  Figure  4.1  depicts  their  relative  location  on  the  base 
while  Figure  4.2  indicates  their  exact  location  (see  Appendix  F). 

Fire  Protection  Training  Areas 
FPTA  No.  1 
FPTA  No.  2 

Fire  Protection  Training  Area  No.  1 

From  approximately  1958  until  1971,  the  fire  department  conducted 
fire  protection  training  exercises  within  a  half  acre  area  located 
adjacent  to  the  intersection  of  J  and  27th  Streets. 


Period  of  Operation 
1958-1971 
1 972-Present 
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Until  the  late  1960's,  combustible  waste  chemicals  were  accumulated 
in  a  shallow  two  toot  deep  basin  in  the  FPTA.  These  chemicals  were 
reported  to  have  included  waste  oils,  spent  solvents,  and  jet  fuel. 
Chemicals  were  accumulated  weekly  and  burned  in  the  basin.  Other  chemi¬ 
cals  were  accumulated  in  55-gallon  drums  and  burned  in  the  same  basin. 
The  basin  area  did  not  have  a  liner  system  nor  was  there  any  pre¬ 
application  of  water  to  prevent  the  percolation  of  the  waste  chemicals 
into  the  soil.  The  materials  were  applied  directly  to  the  soil  and 
ignited. 

Fire  Protection  Training  Area  No.  2 

The  new  fire  protection  training  area  was  constructed  and  put  into 
operation  in  1972  (FPTA  No.  2).  At  that  time,  the  use  of  FPTA  No.  1  was 
discontinued.  FPTA  No.  2  is  located  just  west  of  FPTA  No.  1.  The  basin 
is  approximately  150  feet  in  diameter  and  is  surrounded  by  a  12-inch 
berm.  A  drain  has  been  installed  in  the  center  of  the  FPTA  to  direct 
the  runoff  to  a  nearby  unlined  pond.  Discharge  from  the  pond  is 
directed  to  a  nearby  ditch.  The  new  fire  protection  training  area  is 
operated  in  a  different  manner  than  FPTA  No.  1,  Only  contaminated  jet 
fuel  is  burned  and  the  burn  area  is  first  saturated  with  water  before 
the  fuel  is  applied. 

In  the  early  1970's,  two  23,000-gallon  tanks  were  used  at  the  FPTA 
to  accumulate  flammable  wastes.  The  north  tank  was  designated  tor 
contaminated  fuels  while  the  south  tank  was  used  to  accumulate  mixed 
wastes.  Stricter  air  pollution  regulations  prevented  the  fire  depart¬ 
ment  from  burning  mixed  wastes.  The  south  tank  was  then  pumped  out  by  a 
contractor  from  the  late  1960's  to  the  present  time. 

On  May  19,  1983,  approximately  3,000  to  5,000  gallons  of  liquid 

containing  lead  and  chromium  was  pumped  out  of  the  underground  tanks 
onto  the  soil  south  of  the  storage  area.  Fourteen  soil  samples  were 
taken  in  the  general  spill  area  and  only  one  sample  contained  a  lead 
value  of  1,250  ug/gm  which  is  above  the  California  cleanup  standard  of 
1,000  ug/gm  (see  Table  D.9). 

Management  of  Fuels 

The  Beale  AFB  petroleum  handling  system  includes  substantial 
volumes  of:  JP-4,  JP-7,  and  OPTS  jet  fuels;  diesel  fuel;  motor  vehicle 
gasoline  (MOGAS);  unleaded  gasoline;  and  No.  2  fuel  oil.  The  petroleum 
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storage  facilities  and  their  locations  and  capacities  are  identified  in 
Table  D.7  (see  Appendix  D).  The  fuels  are  delivered  by  pipeline,  train 
or  truck  to  on-base  storage  tanks.  Jet  fuels  (JP-4  and  JP-7 )  are  pumped 
through  a  pipeline  to  hydrant  systems  for  refueling  aircraft.  Trucks 
are  also  used  to  refuel  the  aircraft. 

Tanks  are  checked  for  cleaning  periodically.  When  cleaning  is 
required,  the  tanks  are  emptied  to  other  available  storage.  Contami¬ 
nated  fuel  is  recycled  or  used  in  fire  protection  training.  An  off-base 
contractor  conducts  the  tank  cleaning  operations  and  removes  and  dis¬ 
poses  of  any  resulting  sludges. 

Spills 

Numerous  small  spills  of  fuels  and  oils  were  confirmed  by  base 
records  and  interviews  with  base  personnel.  These  spills  occurred  onto 
paved  areas  or  inside  shop  areas  and  were  contained  with  absorbent 
materials  or  washed  into  the  drainage  system  to  an  oil-water  separator. 
As  a  result,  no  potential  for  environmental  contamination  is  associated 
with  these  small  spills.  There  have  been  no  known  major  spills  of  fuels 
or  oils  which  present  a  potential  for  contaminant  migration. 

Hazardous  Waste  Storage  Areas  (HWS) 

Several  areas  around  Beale  AFB  have  been  designated  for  the  storage 
of  hazardous  waste.  Many  of  the  hazardous  wastes  such  as  oils  and 
solvents  have  been  temporarily  stored  in  drums  and  bowsers  at  the  point 
of  generation.  When  a  sufficient  quantity  of  these  wastes  have  been 
accumulated,  they  have  been  transferred  to  the  bulk  hazardous  waste 
storage  areas  (see  Figure  4.3).  Table  4.2  identifies  these  storage 
areas  and  the  types  of  waste  stored  at  each  location. 

DESCRIPTION  OF  PAST  ON-BASE  TREATMENT  AND  DISPOSAL  METHODS 

The  facilities  on  Beale  AFB,  which  have  been  used  for  the  manage¬ 
ment  and  disposal  of  waste,  can  be  categorized  as  follows: 

o  Landfills 

o  Sewage  Treatment  Plant 

c  Photo  Wastewater  Treatment  Plant 

o  Storm  Drainage 

o  Explosive  Ordnance  Disposal  Area 
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BEALE  AFB  INSTALLATION  DOCUMEN 


TABLE  4.2 

HAZARDOUS  WASTE  STORAGE  AT 
BEALE  AFB 


Site 

Facility 

Name 

Facility 

No. 

Description  of 
Storage  Facility 

Waste  Material 
In  Storage 

HWS-1 

Civil  Engineering 

Behind  Bldg. 
2539 

Drum  storage  - 
Fenced/asphalt 
storage  yard 

Oils,  solvents 

HWS-2 

Transportation 

Behind  Bldg. 
2470 

Drum  storage  - 
Fenced  storage 
yard 

1-2000  gallon 
above  ground 
tank 

Oils,  solvents 

Used  oil 

HWS-3 

Fire  Training 

2  -  23,000 
gallon  under¬ 
ground  storage 
tanks 

Contaminated 
fuel,  waste 
oils  and 

solvents 

HWS-4 

Aircraft  Wash 

Rack 

Near  Taxi way 
No.  10 

Drum  storage 

Oils,  solvents 

HVfS-5 

Auto  Hobby  Shop 

Behind  Bldg. 
2427 

500  gallon 
under-ground 
storage  tank 

Used  oil 

HWS-6 

PAVE  PAWS 

Behind  Bldg. 
5760 

2,000  gallon 
under-ground 
tank 

Used  oil 

HSW-7 

Interim  Central 
Storage 

Bldg.  1317 

Building  with 
concrete  floor, 
controlled 

access  area 

PCB  Transformers, 
Waste  chemicals 
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Three  landfills,  used  for  the  disposal  of  refuse,  were  identified 
at  Beale  AFB.  Landfill  locations  have  been  identified  on  Figure  4.4  and 
a  summary  of  pertinent  information  concerning  each  landfill  has  been 
presented  in  Table  4.3. 

Landfill  No.  1 

Landfill  No.  1  is  located  in  the  southwestern  sector  of  the  base 
behind  the  sludge  dewatering  beds  at  the  sewage  treatment  plant.  The 
landfill  area  was  identified  from  aerial  photos  and  employee  interviews. 
The  landfill  is  approximately  4  acres  and  was  used  in  the  early  I940's. 
No  specific  information  was  uncovered  regarding  wastes  disposed  or 
method  of  operation. 

Landfill  No.  2 

Landfill  No.  2  is  located  in  the  southern  sector  of  the  base.  The 
landfill  is  approximately  56  acres  and  was  used  for  refuse  disposal 
between  the  early  1950's  and  1980.  Wastes  were  placed  in  trenches  and 
burned  daily  until  the  late  1960*s.  The  burning  operation  was  discon¬ 
tinued  because  of  stricter  air  pollution  control  regulations.  There¬ 
after,  the  landfill  was  operated  as  a  sanitary  landfill.  Only  small 
quantities  of  waste  chemicals  and  petroleum  were  disposed  in  the  land¬ 
fill.  From  1967  until  1978,  approximately  380  cubic  yards  of  sludge 
from  the  dewatering  beds  at  the  Photo  Wastewater  Treatment  Plant  (see 
discussion  below)  were  disposed  in  the  landfill.  The  sludge  has  been 
classified  as  a  hazardous  waste  using  the  EP  toxicity  test. 

Landfill  No.  3 

Lemdfill  No.  3  is  located  east  of  Landfill  No.  2  off  6th  Street. 
The  landfill  was  started  in  1981  and  is  currently  in  use.  It  currently 
comprises  about  40  acres.  The  landfill  received  primarily  general 
refuse  and  only  small  quantities  of  waste  chemicals  are  suspected  of 
being  disposed  of  directly  in  this  landfill. 

Sewage  Treatment  Plant 

Beale  APB  has  operated  a  sewage  treatment  plant  from  the  1940's 
through  the  present.  The  plant  is  located  in  the  southwest  portion  of 
the  base  (see  Figure  4.4).  The  plant  has  a  design  capacity  of  5,0 
million  gallons  per  day  and  includes  comminutors,  two  high  rate  trick¬ 
ling  filters,  primary  and  secondary  clarifiers,  two  digesters,  sludge 
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drying  beds  and  a  3  million  gallon  polishing  pond.  During  the  summer 
period,  a  portion  of  the  effluent  is  applied  to  the  base  golf  course. 
During  other  periods,  the  effluent  is  discharged  to  Hutchinson  Creek. 

From  1955  to  1977,  the  plant  would  annually  experience  three  to 
four  major  fuel  spills  which  would  upset  the  treatment  plant.  There 
were  approximately  three  major  fish  kills  during  that  period. 

Photo  Wastewater  Treatment  Plant 

In  1966,  a  wastewater  treatment  plant  was  constructed  to  treat 
wastewaters  from  the  photo  laboratory  (see  Building  2145).  The  waste- 
water  runs  through  a  silver  recovery  unit  at  Building  2145.  From  there, 
the  water  is  pumped  approximately  2.5  miles  to  the  photo  wastewater 
treatment  plant  (see  Figure  4.4).  The  average  flow  is  36,000  gpd  and 
the  plant  contains  equalization,  chemical  flocculation,  settling,  fil¬ 
tration  and  effluent  disposal  in  three  injection  wells.  At  the  current 
time,  one  of  the  wells  is  not  in  operation. 

In  1975,  the  synthetic  liner  in  the  equalization  pond  was  gunited 
because  the  liner  had  developed  cracks.  Soils  in  the  area  were  tested 
previously  and  indicated  a  permeability  of  1*10  cm/sec. 

When  the  plant  started  operation  in  January  1967,  sludge  was  dried 
in  two  concrete  drying  beds.  When  the  sludge  was  dry,  it  was  placed  in 
the  Landfill  No  2.  In  1974,  the  current  ur.lined  sludge  ponds  were 
constructed  and  used  during  the  winter  months,  however,  the  plant  con¬ 
tinued  to  use  the  concrete  drying  beds  during  the  summer  months .  Any 
sludge  dried  in  the  concrete  drying  beds  was  placed  in  Landfill  No.  2. 
In  November  1978,  the  concrete  drying  beds  were  phased  out  and  all 
photowaste  sludge  was  placed  in  the  current  sludge  ponds.  The  first 
time  any  sludge  from  the  current  sludge  ponds  was  disposed  of  was  in 
September  1 983  »dien  approximately  380  cubic  yards  of  sludge  was  disposed 
off-site  in  a  state  approved  Class  I  facility. 

To  limit  corrosion  in  the  photo  wastewater  system,  Dowicide  G  (con¬ 
taining  pentachlorophenate )  is  added  to  the  wastewater.  This  procedure 
has  been  in  use  since  1967,  Whenever  the  system  was  shut-down  to  change 
filters  or  fer  maintenance,  as  much  as  500  to  2000  gallons  of  photowaste 
pleuit  effluent  was  flushed  onto  the  ground  at  the  wells  or  the  filters 
at  the  pl^mt.  This  was  done  to  clean  out  any  corrosion  in  the  lines  so 
the  filters  would  not  immediately  plug  up  again.  From  1967  tc  1984, 
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this  procedure  occurred  approximately  12  times/year.  Since  the  state 
expressed  concern  over  this  operational  procedure  in  February  1984,  this 
practice  of  flushing  the  lines  has  been  stopped. 

In  February  1984,  the  California  Regional  Water  Quality  Control 
Board  took  soil  samples  for  pentachlorophenol  at  the  photowaste  treat¬ 
ment  plant  Well  No.  2  and  adjacent  to  the  filters  at  the  plant.  Results 
were  3.1  ppm  at  Well  No. 2  and  0.3  ppm  at  the  filters.  California  phenol 
standards  for  soil  are  1 .7  ppm  if  there  is  potential  for  surface  run-off 
and  21  ppm  if  there  is  no  surface  run-off  potential.  The  base  is 
waiting  for  a  state  letter  directing  appropriate  clean-up  actions. 

Storm  Drainage 

The  surface  drainage  system  at  Beale  AFE  comprises  storm  sewers 
which  discharge  to  well  defined  drainage  ditches.  The  major  drainage 
ditches  discharge  to  three  main  creeks  that  traverse  the  base.  (Refer 
to  Chapter  3,  Drainage,  for  additional  information.) 

Since  the  initial  operations  began  at  Beale  AFB,  the  storm  sewers 
served  as  one  method  for  disposing  of  liquid  wastes.  Any  spills  which 
occurred  in  maintenance  areas  were  routinely  washed  down  the  storm 
sewers.  Fuel  spills  occurring  along  the  flightline  areas  were  rinsed 
with  large  volumes  of  water  directly  into  the  surface  drainage  system. 
Many  of  the  washracks  located  throughout  the  base  were  also  known  to 
have  discharged  into  the  surface  drainage  system.  It  is  therefore 
likely  that  only  until  recently,  the  storm  drainage  system  was  the 
carrier  of  soaps,  solvents,  fuels  and  oils.  Many  of  the  r.on-miscible 
materials  (i.e.,  fuels  and  oils)  may  have  been  retained  on-base  by  means 
of  booms  and  other  containment  measures.  The  miscible  compounds  would 
however  have  been  discharged  with  the  storm  water. 

Explosive  Ordnance  Disposal  Area  (EOD) 

The  explosive  ordnance  disposal  (EOD)  area  on  Beale  AFB  is  shown  in 
Figure  4.4.  The  EOD  area  consists  of  a  depressed  area  for  detonation  of 
active  explosives.  The  detonation  remains  are  disposed  of  in  the 
depressed  area  at  the  center  of  the  EOD  area.  The  remains  after  burni' 
are  inspected  to  allow  removal  of  any  unburned  ammunition  and  the  burned 
portion  is  disposed  of  at  the  site.  There  is  no  potential  for 
contaminant  migration  from  the  EOD  area. 
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The  review  of  past  operation  and  maintenance  functions  and  past 
waste  management  practices  at  Beale  AFB  has  resulted  in  the  identifi¬ 
cation  of  sites  wnich  were  initially  considered  as  areas  oi  concern  with 
regard  to  the  potential  for  contamination,  as  well  as  the  potential  for 
the  migration  of  contaminants.  These  sites  were  evaluated  using  the 
Decision  Tree  Methodology  referred  to  in  Figure  1.1.  Those  sites  which 
were  considered  as  not  having  a  potential  for  contamination  were  deleted 
from  further  consideration.  Tho^a  sites  which  were  considered  as  having 
a  potential  for  the  occurrence  of  contamination  and  migration  of  con¬ 
taminants  were  further  evaluated  using  the  Hazard  Assessment  Rating 
Methodology  (IIARM).  Table  4.4  summarizes  the  decision  tree  logic  used 
for  each  of  the  areas  of  initial  concern.  Operational  procedures  at 
several  of  the  sites  studied  were  deemed  to  warrant  review  and  modi¬ 
fication  under  other  base  environmental  programs.  These  sites  were 
identified  under  the  column  (Refer  to  Base  Environmental  Programs")  in 
Table  4.4. 

All  of  the  sites  identified  on  Table  4.4  were  evaluated  using  the 
Hazard  Assessment  Rating  Methodology.  The  HARM  process  takes  into 
account  characteristics  of  potential  receptors,  waste  characteristics, 
pathways  for  migration,  and  specific  characteristics  of  the  site  related 
to  waste  management  practices.  The  details  of  the  rating  procedures  are 
presented  in  Appendix  G.  Results  of  the  assessment  for  the  sites  are 
summarized  in  Table  4.5.  The  HARM  syscem  is  designed  to  indicate  the 
relative  noed  for  follow-on  action.  The  information  presented  in  Table 
4.5  is  intended  for  assigning  priorities  for  further  evaluation  of  the 
Beale  AFB  disposal  areas  (Chapter  5,  Conclusions  and  Chapter  6,  Recom¬ 
mendations).  The  rating  forms  for  the  individual  waste  disposal  sites 
at  Beale  AFB  are  presented  in  Appendix  H.  Photographs  of  some  of  the 
key  disposal  sites  are  included  in  Appendix  F. 
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TABLE  4.5 

SUMMARY  OF  HARM  SCORES  FOR  POTENTIAL  CONTAMINATION  SOURCES 
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Total 

Score 

1 

biaeharq*  Araa  No.  1  - 
Waat  oralnaq*  Oltch 

52 

100 

100 

1  .0 

84 

« 

Photo  Maatawatar 
Traataant  Plant 

59 

100 

67 

1  .0 

75 

3 

Photo  Naata  Injaction 
Nall  Mo.  3 

59 

90 

67 

1  .0 

72 

4 

Pira  protactlon  Train¬ 
ing  Araaa  Mo.  1  a  2 

39 

10O 

54 

1 .0 

64 

5 

Olacharga  Araa  Mo.  2  - 
Battary  3hop  Dry  Mall 

42 

80 

$4 

1 .0 

59 

« 

Olacharga  Araa  Mo.  3  - 
Sll-71  Shaltar  Area 

42 

64 

54 

1 .0 

53 

7 

bandfill  MO.  2 

5t 

38 

67 

1  .0 

52 

a 

Olacharga  Araa  Mo.  4  - 
Aray  Biological  Pro¬ 
duction  Slta 

59 

30 

67 

1  aO 

52 

9 

Olacharga  Araa  Mo.  6  - 
J-57  Taat  Call 

42 

60 

54 

1  .0 

52 

10 

Olacharga  Araa  Mo.  9  - 
Entonology  Bldg.  2560 

38 

60 

54 

1«0 

51 

11 

Olacharga  Araa  Mo.  5  - 
J-58  Taat  CaU 

36 

60 

54 

1  .0 

50 

12 

Olacharga  Araa  Mo.  7  - 
ACS  Malntananoa/ 
Oralnaga  Araa 

42 

48 

54 

1  .0 

48 

13 

Olacharga  Araa  ho.  10  -  40 

Entonology  Bldg.  140 

60 

46 

1.0 

48 

14 

Landfill  Mo.  1 

59 

16 

67 

1.0 

47 

15 

Olacharga  Araa  Mo.  8  - 
Tranaforaar  Oralnaga 
Araa 

38 

40 

54 

1  aO 

44 

16 

Landfill  Mo.  3 

51 

20 

46 

1  .0 

39 
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SUMMARY  OF  HARM  SCORES 


TABLE  4.5 

FOR  POTENTIAL  CONTAMINATION  SOURCES 
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Racaptor 

Subacora 
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Charactariatica 

Subacora 

Pathways 
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Total 
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1 

□iacharqa  Axaa  No.  1  - 
W«at  Oraln<q«  Oitch 

52 

100 

100 

1  .0 

84 

2 

Photo  WMt«w«tar 
Traataant  Plant 

59 

100 

67 

1  .0 

75 

3 

Photo  Waata  Inj action 
Wall  2 

59 

90 

67 

1 .0 

72 

4 

Flr«  Protaction  Train¬ 
ing  Xraaa  No.  t  «  2 

39 

100 

54 

1.0 

64 

i 

Diacharqa  Xraa  No.  2  - 
Battary  Shop  Dry  Wall 

42 

80 

54 

1.0 

59 

6 

Oischarga  xraa  No.  3  - 
SX-71  Shaltar  hraa 

42 

64 

54 

1  .0 

53 

7 

landfill  NO.  2 

51 

38 

67 

1  .0 

52 

a 

Oiacharga  Araa  No.  4  - 
Amy  Biological  Pro¬ 
duction  Sita 

59 

30 

67 

1.0 

52 

9 

Oiicharga  Araa  No.  6  - 
J-57  Taat  CaU 

42 

60 

54 

1  .0 

52 

10 

Oiacharga  Araa  No.  9  - 
Entoaology  Bldg.  2560 

38 

60 

54 

1 .0 

51 

11 

Oiacharga  Araa  No.  5  - 
J-58  Taat  Call 

36 

60 

54 

1 .0 

50 

12 

Oiacharga  Araa  No.  10 
Bntoaology  Bldg.  440 

40 

60 

46 

1  .0 

49 

13 

Oiacharga  Araa  No.  7  - 
AG8  Haintananca/ 
Oralnaga  Araa 

42 

48 

54 

1  .0 

48 

14 

Landfill  No.  1 

59 

16 

67 

1  .0 

47 

15 

DiachArq*  Xtm  Ho«  8  - 
Transforvor  Oralnaga 
Araa 

38 

40 

54 

1 .0 

44 

16 

Landfill  No.  3 

51 

20 

46 

1  .0 

39 
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CHAPTER  5 
CONCLUSIONS 

The  goal  of  the  IRP  Phase  1  study  is  to  identify  sites  where  there 
is  the  potential  for  environmental  contamination  resulting  from  past 
waste  disposal  practices  and  to  assess  the  probability  of  contaminant 
migration  from  these  sites.  The  conclusions  given  below  are  based  on 
field  inspections,  review  of  records  and  files,  review  of  the  environ¬ 
mental  setting,  and  interviews  with  base  personnel,  past  employees,  and 
federal,  state,  and  local  government  employees.  Table  5.1  contains  a 
list  of  the  potential  contamination  sources  identified  at  Beale  AFB  and 
a  summary  of  the  HARM  scores  for  those  sites  is  summarized  below.  The 
follow-on  recommendations  are  presented  in  Chapter  6. 

DISCHARGE  AREA  NO.  1  (WEST  DRAINAGE  DITCH) 

Discharge  Area  no.  1  (Nest  Drainage  Ditch)  is  a  drainage  system 
which  receives  runoff  from  the  flightline  as  well  as  the  runway  area. 
The  drainage  system  discharges  through  a  headwall  located  about  800  feet 
west  of  the  main  runway.  The  site  has  a  high  potential  for  environ¬ 
mental  contamination.  Surface  water  quality  data  has  documented  oil  and 
grease,  trans-1,2  dichloroethene  and  trace  amounts  of  TCE.  Visual 
observations  at  the  headwall  indicate  that  oil  has  accumulated  in  the 
soils  located  in  the  ditch.  Surface  soils  in  the  area  typically  com¬ 
prise  medium  textured  hardpan  and  claypan  soils  which  have  a  charac¬ 
teristically  low  permeability.  The  site  received  a  HARM  score  of  84. 

PHOTO  WASTEWATER  TREATMENT  PLANT  AND  INJECTION  WELL  NO.  2 

The  Photo  Wastewater  Treatment  Plant  has  a  significant  potential 
for  environmental  contamination  and  follow  on  investigation  is  war¬ 
ranted.  The  plant  has  been  used  since  1966  to  treat  photo  wastes  which 
contain  silver  and  cyanide.  In  1974,  two  unlined  sludge  ponds  were 
constructed  and  used  during  the  winter  months  to  hold  sludge.  This 
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TABLE  5.1 

SITES  EVALUATED  USING  THE 
HAZARD  ASSESSMENT  RATING  METHODOLOGY  FORMS 
BEALE  AFB 


Rank 

Site  Name 

Date  of 
Operation 
or  Occurrence 

Overall 

Total 

Score 

1 

Discharge  Area  No.  1  -  West  Drainage 

Ditch 

1965-1984 

84 

2 

Photo  Wastewater  Treatment  Plant 

1967-1984 

75 

3 

Photo  Waste  Injection  Well  No.  2 

1967-1984 

72 

4 

Fire  Protection  Training  Areas  No.  1  &  2 

1958-1984 

64 

5 

Discharge  Area  No.  2  -  Battery  Shop 

Dry  Well 

1960*3-1984 

59 

6 

Discharge  Area  No.  3  -  SR-71  Shelter  Area 

1966-1984 

53 

7 

Landfill  No.  2 

1950*8-1980 

52 

8 

Discharge  Area  Mo.  4  -  Army  Biological 

Production  Site 

1962-1969 

52 

9 

Discharge  Area  No.  6  -  J-57  Teat  Cell 

1960*8-1984 

52 

10 

Discharge  Area  No.  9  -  Entomology 

Bldg.  2560 

1981-1984 

51 

11 

Discharge  Area  No.  5  -  J-58  Test  Cell 

1960*8-1984 

50 

12 

Discharge  Area  No.  7  -  AGE  Maintenance/ 

Drainage  Area 

1960*3-1984 

48 

13 

Discharge  Area  No.  10  -  Entomology 

Bldg.  440 

1965-1980 

48 

14 

Landfill  No.  1 

1940*3 

47 

15 

Discharge  Area  No.  8  -  Transformer 

Drainage  Area 

1977-1979 

44 

16 

Landfill  Mo.  3 

1981-1984 

39 

Mote:  This  ranking  was  performed  according  to  the  Hazard  Assessment 
Rating  Methodology  (HARM)  described  in  Appendix  G.  Individual 
site  rating  forms  are  contained  in  Appendix  H. 
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practice  was  continued  until  1978  when  the  ponds  were  used  year  round  to 
handle  sludge.  The  sludge  from  the  plant  is  identified  as  a  hazardous 
waste.  In  1975,  the  original  synthetic  liner  in  the  plant's  equaliza¬ 
tion  basin  was  gunited  because  the  liner  had  developed  cracks.  From 
1967  until  1984,  whenever  the  treatment  plant  was  shut  down  for  main¬ 
tenance,  treated  effluent  (500  to  2,000  gallons)  containing  penta- 
chlorophenol  was  discharged  to  the  ground  in  the  vicinity  of  the  filters 
and  Injection  well  No.  2.  Surface  soils  in  the  area  typically  comprise 
medium  textured  hardpan,  which  has  a  characteristically  low  permeabi¬ 
lity.  The  treatment  plant  site  received  a  HAEM  score  of  75.  The  photo 
injection  well  No.  2  received  a  scora  of  72. 

FIRE  PROTECTION  TRAINING  AREAS  NO.  1  AND  2 

Fire  Protection  Training  Areas  No.  1  and  2  have  been  used  since 
1958  for  conducting  fire  training  exercises.  The  sites  have  been  com¬ 
bined  because  of  their  close  proximity  and  have  a  significant  potential 
for  environmental  contaunination  and  follow  on  investigation  is 
warranted.  From  1958  until  the  late  60 's,  combustible  waste  chemicals 
were  accumulated  in  an  unlined  basin  and  burned  weekly.  Other  chemicals 
were  stored  at  the  area  in  55-gallon  drums  and  later  in  two  23,000 
gallon  underground  tanks.  The  soils  in  the  area  contain  hardpan  which 
has  a  very  low  permeability.  The  site  received  a  HARM  score  of  64. 

DISCHARGE  AREA  NO.  2  (BATTERY  SHOP  DRY  WELL) 

Discharge  Area  No.  2  has  a  significant  potential  for  environmental 
contamination  and  follow  on  investigation  is  warranted.  Approximately 
24  gallons  per  month  of  neutralized  battery  acid  was  discharged  to  a  dry 
well  adjacent  to  Building  1088.  The  discharge  could  have  high  lead 
concentrations.  This  dry  well  has  been  in  use  at  least  since  1972.  Use 
of  the  dry  well  was  discontinued  in  1983.  The  soils  in  the  area  contain 
hardpan  which  has  a  very  low  permeability.  The  site  received  a  HARM 
score  of  59. 

DISCHARGE  AREA  NO.  3  (SR-71  SHELTER  AREA) 

The  ground  operation  of  the  SR-71  aircraft  results  in  about  300 
gallons  per  week  of  JP-7  being  lost  in  the  vicinity  of  the  SR-71  shelter 
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area  and  on  Taxi way  No.  10.  Some  of  the  fuel  runs  off  from  the  taxiway 
onto  soil  before  reaching  an  oil-water  separator.  The  area  has  a  signi¬ 
ficant  potential  for  environmental  contamination  and  follow  on  investi¬ 
gation  is  warranted.  The  soils  in  the  area  contain  hardpan  which  has  a 
very  low  permeability.  The  site  received  a  HARM  score  of  53. 

LANDFILL  NO.  2 

Landfill  No.  2  was  operated  from  the  early  1950's  until  1980.  The 
site  is  approximately  56  acres  and  was  used  primarily  for  refuse  dis¬ 
posal.  Small  amounts  of  chemicals  were  disposed  in  the  landfill  along 
with  about  380  cubic  yards  of  hazardous  sludge  from  the  photo  wastewater 
treatment  plant.  The  site  does  not  have  a  significant  potential  for 
environmental  contamination  because  of  its  large  size  (56  acres)  and  the 
large  volume  of  non-hazardous  waste  present.  The  landfill  is  located  in 
hardpan  which  has  a  low  permeability.  The  site  received  a  HARM  score  of 
52. 

DISCHARGE  AREA  NO.  4  (ARMY  BIOLOGICAL  PRODUCTION  SITE) 

Discharge  Area  No.  4  was  a  U.S.  Army  biological  test  site  located 
in  the  southwestern  portion  of  the  base.  The  site  was  used  to  produce 
wheat  stem  rust  from  1962  to  1969.  During  production,  the  chemicals 
used  on-site  were  freon,  carbon  dioxide,  ethylene  oxide  and  possibly 
TCE.  In  1969,  production  stocJcs  of  wheat  stem  rust  were  chemically 
treated,  incinerated  and  the  ash  plowed  into  the  soil  on  the  site.  The 
Army  has  indicated  that  the  site  has  been  decontaminated.  The  site 
does  not  have  a  significant  potential  for  contamination.  The  site 
received  a  HARM  score  of  52. 

DISCHARGE  AREA  NO.  6  (J-57  TEST  CELL) 

Discharge  Area  No.  6  (J-57  Test  Cell)  is  located  adjacent  to 
Building  1247.  Chemicals  discharged  include  JP-4,  PD-680  and  soap.  A 
slight  degree  of  soil  contamination  was  observed  at  the  time  of  the 
study.  The  soils  in  the  area  contain  hardpan.  The  site  received  a  HARM 
score  of  52. 
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DISCHARGE  AREA  NO.  9  (PiTCMOLOGY  -  BLDG.  2560) 

Since  1961,  wash  water  from  cleaning  pesticide  application  tanks 
was  discharged  to  a  gravel  area  adjacent  to  Building  2560  and  allowed  to 
percolate  into  the  soil.  The  site  does  not  represent  a  potential  for 
contaminant  migration.  Soils  contain  hardpan.  The  site  received  a 
score  of  51 . 

DISCHARGE  AREA  NO.  5  (J-S8  TEST  CELL) 

Discharge  Area  No.  5  (J-S8  Teat  Cell)  is  located  adjacent  to 
Building  1154.  The  teat  cell  la  routinely  used  to  test  the  SR-71  jet 
engine.  Wastes  which  may  have  run  off  include  JP-7,  soap,  oil,  TCE  and 
PD-680.  The  soils  in  the  ditch  adjacent  to  the  test  cell  are  oil 
stained.  Ilie  site  received  a  BARM  score  of  50. 

DISCHARGE  AREA  NO.  7  (AGE  MAINTQIANCE/DRAINAGE  DITCH) 

Discharge  Area  No.  7  is  a  drainage  ditch  located  behind  Building 
No.  1225  (AGE  maintenance).  Vehicles  parked  on  the  paved  area  adjacent 
to  the  drainage  ditch  have  leaked  oil  and  hydraulic  fluids  on  the  ground 
over  a  long  period  of  time.  Some  of  the  contaminated  soils  have  been 
removed  in  the  past.  The  soils  contain  hardpan  and  very  Impervious. 
The  site  received  a  HARM  score  of  48. 

DISCHARGE  AREA  NO.  10  (ENTOMOLOGY  -  BLDG.  440) 

Discharge  Area  No.  10  is  located  adjacent  to  Building  440.  From 
1965  to  1980,  the  building  was  used  by  Entomology  and  two  areas  outside 
the  building  received  spills  of  chemicals.  The  soils  in  the  area  around 
the  building  contain  hardpan.  The  site  received  a  HARM  score  of  48. 
The  site  does  not  have  a  significant  potential  for  contaminant  migra¬ 
tion. 

LANDFILL  NO.  1 

Landfill  No.  1  is  located  in  the  southwestern  sector  of  the  base 
behind  the  sludge  dewatering  beds  at  the  sewage  treatment  plant  and 
adjacent  to  Hutchinson  Creek.  The  site  was  identified  from  aerial 
f^otos  and  employee  interviews.  The  site  received  refuse  but  the  exact 
0{«ration  was  not  able  to  be  determined.  The  site  was  used  in  the 
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1940's.  The  site  does  not  have  a  significant  potential  for  contaminant 
migration.  The  site  received  a  r;^RH  score  of  47. 

DISCHARGE  AREA  NO.  8  ( TRANS FORUFK  .RA IMAGE  AREA) 

Discharge  Area  No.  8  (Transformer  Drain  Area)  is  located  near  34th 
and  B  Streets.  The  diked  area  was  used  from  1977  to  1979  to  drain 
transformers  before  bringing  them  into  the  shop  for  repair.  No  visible 
contamination  was  present  at  the  site.  The  soils  contain  hardpan. 
Eleven  soil  samples  subsequently  collected  by  base  personnel  indicated 
that  PCB  concentrations  were  below  the  detectable  limit  of  0.5  mg/kg. 
One  sample  was  14  mg/kg  of  PCB.  The  site  dees  not  have  a  significant 
potential  for  contaminant  migration.  The  site  received  a  HARM  score  of 
44. 


LANDFILL  NO.  3 

Landfill  No.  3  is  located  east  of  Landfill  No.  2  on  6th  Street. 
The  landfill  was  started  in  1981  and  is  currently  in  use.  The  site 
comprises  about  40  acres.  The  landfill  has  received  general  refuse  and 
only  small  quantities  of  chemicals  are  suspected  of  being  disposed  in 
this  landfill.  The  site  does  not  have  a  significant  potential  for 
contaminant  migration  and  received  a  HARM  score  of  39.  The  site  has 
characteristic  hardpan  soils  which  are  impermeable. 
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CHAPTER  6 
RECOMMENDATIONS 


Six  sites  were  identified  as  having  the  potential  for  environmental 
contamination  (see  Figure  6.1).  These  sites  have  been  evaluated  using 
the  HARM  system  «rtiich  assessed  their  relative  potential  for  contami¬ 
nation.  Each  of  the  sites  were  determined  to  have  sufficient  evidence 
to  Indicate  a  potential  for  environmental  contamination.  Additional 
data  concerning  these  sites  will  be  required  in  order  to  clearly 
ascertain  vdiethor  or  not  these  sites  have  contributed  toward  environ¬ 
mental  contamination.  Therefore,  the  following  recommendations  have 
been  developed  for  each  of  these  sites. 

PHASE  II  MONITORING  RECOMMENDATIONS 

The  following  recommendations  are  made  to  further  assess  the 
potential  for  environmental  contamination  from  waste  disposal  areas  at 
Beale  AFB.  The  recommended  actions  eure  a  one-time  sampling  program  to 
determine  if  contamination  does  exist  at  the  site.  If  contamination  is 
confirmed,  the  sampling  program  may  need  to  be  expanded  to  further 
quantify  the  extent  of  contamination.  The  recommended  monitoring  pro¬ 
gram  for  Phase  II  is  summarized  in  Table  6.1 . 

'Rie  recommended  monitoring  for  the  six  sites  at  Beale  AFB  involve 
soil  sampling.  Lysimeters  euid/or  gro’ind-water  monitoring  wells  are  not 
recommended  at  this  time  due  to  the  presence  of  hardpan  and  its  restric¬ 
tion  of  do%mward  ground-water  movement  to  the  water  table  (approximately 
80  to  90  feet  below  the  grouitd  surface) .  Additionally,  there  is  a  net 
precipitation  of  -44.8  inches,  further  restricting  recharge  in  the  area 
of  the  sites.  Soil  sampling  is  considered  adequate  for  the  initial 
sampling  program  to  determine  if  contamination  does  exist  at  the  site. 
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Soil  cores  should  be  of  sufficient  depth  to  penetrate  the  hardpan 
to  determine  if  contamination  has  migrated  through  the  hardpan.  The 
drive-casing  technique  should  be  used  to  case  the  borehole  after  soil 
cores  are  obtained.  An  organic  vapor  analyzer  (OVA)  or  similar  equip¬ 
ment  should  be  used  to  monitor  the  borehole  and  immediately  surrounding 
air  space  during  the  coring  operations.  Following  the  soil  coring,  the 
casing  should  be  removed  and  the  borehole  should  be  back-filled  with 
bentonite  pellets  to  the  ground  surface.  OVA  may  be  used  to  determine 
chemical  contamination  by  indicating  elevated  organic  vapor  levels 
(above  ambient)  in  boreholes,  specific  lengths  of  core  sample  or  in  air 
during  the  coring  operation.  The  use  of  OVA  is  useful  in  minimizing  the 
overall  n’lmber  of  soil  analyses,  which  have  to  be  submitted  for  labora¬ 
tory  analysis. 

Discharge  Area  No.  1  -  West  Drainage  Ditch 

Four  soil  core  borings  should  be  collected  at  Discharge  Area  No.  1 
to  a  depth  of  approximately  five  feet.  One  soil  core  boring  should  be 
east  of  the  drainage  area  and  not  influenced  by  possible  contamination 
and  three  soil  core  borings  should  Ije  within  the  drainage  ditch  (in  the 
vicinity  of  headwall)  where  visible  obse.’vations  indicate  possible 
contamination.  Solvent  extraction  analyses  should  be  performed  on 
sections  of  the  soil  core  where  the  OVA  indicates  probable  contamina¬ 
tion,  where  visible  observations  indicate  possible  contamination  and/or 
where  lithologic  changes  are  visible  (i.e.,  at  contact  of  hardpan). 
Analyses  should  be  for  the  parameters  in  List  A,  Table  6.2. 

Photo  Wastewater  Treatment  Plant 

Six  soil  core  borings  should  be  collected  at  the  Photo  Wastewater 
Treatment  Plant  to  a  depth  of  approximately  five  feet.  One  soil  core 
boring  should  be  north  of  the  unlined  sludge  dewatering  ponds  and  not 
influenced  by  possible  contamination  and  three  soil  core  borings  should 
be  south  of  the  ponds.  Two  soil  core  borings  should  be  collected  in  the 
vicinity  of  the  filter  unit.  The  solvent  extraction  method  should  be 
performed  for  organic  analyses  and  the  metal  digestion  method  should  be 
performed  for  metal  analyses.  Core  sections  for  analyses  should  he 
selected  based  on  OVA  indications,  visible  observations,  and/or  litho¬ 
logic  changes.  Analyses  should  be  for  the  parameters  in  List  B,  Table 
6.2. 
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RECOMMENDED  LIST  OF  ANALYTICAL  PARAMETERS 
BEALE  AFB 


List  A 


Oil  and  Grease 
Total  Organic  Halogen 
Total  Org2Lnic  Carbon 


Trans- 1,2  Dichloroethene 
Trichloroethylene  (TCE) 
pH 


List  B 


Cyanide 

ChroDium 

Silver 

Bromide 

Pentachlorophenol 


Total  Organic  Carbon 
Total  Organic  Halogen 
Sulfate 
pH 


List  C 


Oil  and  Grease 
Total  Organic  Halogen 
Total  Organic  Carbon 
Trichloroethylene  (TCE) 
Chromium 


pH 

Benzene 

Methyl  Ethyl  Ketone  (MEK) 
Lead 


3 
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Photo  Waste  Injection  Well  No.  2 

Three  soil  core  borings  should  be  collected  in  the  vicinity  of 
Injection  Well  No.  2  to  a  depth  of  approximately  five  feet.  Core 
sections  for  analysis  should  be  selected  based  on  OVA  indications, 
visible  observations  and/or  lithologic  changes.  Analyses  should  be  for 
jientachlorophenol. 

Fire  Protectiijn  'rraining  Areas  No.  1  and  2 

Six  soil  core  borings  should  be  collected  in  the  area  of  Fire 
Protection  Training  Areas  No.  1  and  2  to  a  depth  of  approximately  five 
feet.  One  soil  core  boring  should  be  collected  north  of  FPTA  No.  2  and 
not  influenced  by  possible  contamination.  One  soil  core  boring  should 
be  between  the  unlined  pond  amd  the  drainage  ditch  near  FPTA  No.  2.  One 
soil  core  boring  should  be  approximately  100  feat  south  of  the  under¬ 
ground  tanks  and  three  soil  core  borings  should  be  in  the  area  of  FPTA 
No.  1.  Core  sections  for  analyses  should  be  selected  based  on  OVA 
indications,  visible  observations  and/or  lithologic  changes.  Analyses 
should  be  for  the  parameters  in  List  C,  Table  6.2. 

Discharge  Area  No.  2  -  Battery  Shop  Dry  Well 

One  soil  core  boring  should  be  collected  from  the  sink  dry  well  at 
Discharge  Area  No.  2.  Steel  casing  should  be  driven  through  the  cobble 
fill  to  the  bottom  of  the  dry  well.  A  soil  core  should  then  be  taken 
below  the  bottom  of  the  ’-+ell  to  a  depth  of  five  feet.  Sections  of  the 
core  for  analyses  should  be  selected  based  on  visible  observations 
and/or  lithologic  changes.  The  acid  digestion  method  should  be  used  for 
emalyses  of  lead  content.  Soil  pH  should  also  be  tested. 

Discharge  Area  No.  3  -  SR-71  Shelter  Area 

Ten  soil  core  borings  should  be  collected  in  the  vicinity  of  Dis¬ 
charge  Area  No.  3  to  a  depth  of  approximately  five  feet.  One  soil  core 
boring  should  be  north  of  and  not  influenced  by  the  discharge  while  nine 
soil  core  borings  should  be  west  of  the  SR-71  aircraft  shelter  area 
where  surface  soil  contamination  is  visible.  Core  sections  for  analyses 
should  be  selected  based  on  visible  observations  and/or  lithologic 
changes.  Analyses  should  be  for  the  parameters  in  List  A,  Table  6.2. 


6-6 


REC0I®4ENDED  GUIDELIHES  FOR  LAND  USE  RESTRICTIONS 


It  is  desirable  to  have  land  use  restrictions  for  the  identified 
waste  sites  for  the  following  reasons:  (1)  to  provide  the  continued 

protection  of  human  health,  welfare,  and  the  environment;  (2)  to  insure 
that  the  migration  o::  potential  contamin£mts  is  not  promoted  through 
improper  land  uses;  (3)  to  facilitate  the  compatible  development  of 
future  USAF  facilities;  euid  (4)  to  allow  for  identification  of  property 
which  may  be  proposed  for  excess  or  outlease. 

The  recommended  guidelines  for  land  use  restrictions  at  each  of  the 
identified  waste  sites  at  Beale  Air  Force  Base  are  presented  in  Table 
6.3.  A  description  of  the  land  use  restriction  guidelines  is  presented 
in  TaUole  6.4.  Land  use  restrictions  at  sites  recommended  for  Phase  II 
monitoring  should  be  re>evaluated  upon  the  completion  of  the  Phase  II 
monitoring  program  and  changes  made  where  appropriate. 
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TABLE  6.4 

DESCRIPTION  OF  GUIDELINES  FOR  LAND-USE  RESTRICTIONS 


Construction  on  the  site  Restrict  the  construction  of  structures 

which  make  permanent  (or  semi-permanent) 
and  exclusive  use  of  a  portion  of  the 
site's  surface. 

Excavation  Restrict  the  disturbance  of  the  cover  or 

subsurface  materials. 

Restrict  the  placement  of  any  wells 
(except  for  monitoring  purposes)  on  or 
within  a  reasonably  safe  distance  of  the 
site.  This  distance  will  vary  from  site 
to  site,  based  on  prevailing  soil 
conditions  and  ground-water  flow. 

Agricultural  use  Restrict  the  use  of  the  site  for 

agricultural  purposes  to  prevent  food 
chain  contamination. 

Silvicultural  use  Restrict  the  use  of  the  site  for  silvi¬ 

cultural  uses  (root  structures  could 
disturb  cover  or  subsurface  materials). 

Water  infiltration  Restrict  water  run-on,  ponding  and/or 

irrigation  of  the  site*  Water  infiltra¬ 
tion  could  produce  contaminated  leachate. 

Recreational  use  Restrict  the  use  of  the  site  for  rec¬ 

reational  purposes. 

Burning  or  Ignition  sources  Restrict  any  and  all  unnecessary  sources 

of  ignition,  due  to  the  possible  presence 
of  flammable  compounds. 

Oieposal  operations  Restrict  the  use  of  the  site  for  waste 

disposal  operations,  whether  above  or 
below  ground. 

Vehicular  traffic  Restrict  the  passage  of  unnecessary 

vehicular  traffic  on  the  site  due  to  the 
presence  of  explc live  saterial(s)  and/or 
of  an  unstable  surface. 


Well  construction  on  or 
near  the  site 
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TABLE  6.4 
(Continued) 

DESCRIPTION  OF  GUIDELINES  FOR  LAND-USE  RESTRICTIONS 


Guideline  Description 

Material  storage  Restrict  the  storage  of  any  and  all 

liquid  or  solid  materials  on  the  site. 

Housing  on  or  near  the  site  Restrict  the  use  of  housing  structures  on 

or  within  a  reasonably  safe  distance  of 
the  site. 
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C.  M.  Mangan,  P.E. 
Brian  D.  Moreth 
Yane  Nordhav 
Robin  Cort 
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Biographical  Data 
Charles  M.  Hangan 
Senior  Environmental  Engineer 


Data  of  Birth:  23  August  1944 
Education 

B.S.  in  Civil  Engineering,  1966,  Newark  College  of  Engineering 
M.S.  in  Civil  Engineering,  1967,  New  York  University 

Professional  Affiliations 

Registered  Professional  Engineer  (Tennessee  No.  11607,  Georgia 
Pending,  New  Jersey  No.  18366,  New  York  No.  48280) 

Diplomats  -  American  Academy  of  Environmental  Engineers 
Water  Pollution  Control  Federation 
American  Society  of  Civil  Ei\gineer3 
American  Water  Works  Association 

Honoreiry  Affiliations 

Chi  Epsilon 

Experience  Record 

1967-1970  Quirk  Lawler  and  Matusky  Engineers,  New  York,  New  York 

Project  Engineer.  Responsible  for  a  $400,000  water 
system  renovation  in  Walton,  New  York.  This  included 
water  main  cleaning,  a  test  well  program  and  water  main 
installation.  In  addition,  supervised  a  surveying  team 
and  boring  crew  used  for  a  stand  pipe  site  evaluation. 

As  a  staff  engineer  in  the  design  department,  partici¬ 
pated  in  the  design  of  an  industrial  wastewater 
treatment  plant  for  Carleton  Woolen  Mills  in  Maine. 
Participated  in  various  equipment  evaluations  prior  to 
the  writing  of  the  required  specifications. 

Evaluated  the  installation  of  a  centrifuge  to  increase 
the  sludge  dewatering  capability  of  the  municipal 
Bernardsville,  New  Jersey  treatment  plant  which  neces¬ 
sitated  renovation  of  an  existing  building. 
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Charles  M.  Mangan  (Continued) 

Organized  and  prepared  a  hydrology  study  of  the  Indian 
Point  area  of  West  Chester  County,  New  York  for  Con¬ 
solidated  Edison.  This  study  was  required  by  the 
Atomic  Energy  Commission  as  part  of  their  licensing 
requirements  for  proposed  nuclear  reactors. 

Prepared  a  Comprehensive  Water  Supply  Study  for 
Stockland  County,  New  York.  The  study  entailed  popu¬ 
lation  and  water  usage  projections  and  evaluation  of 
existing  County  water  supplies.  Various  water  supply 
projects,  including  a  pump  storage  schema  were  proposed 
and  corresponding  cost  estimates  were  prepared. 

Prepared  computerized  design  of  various  sized  domestic 
wastewater  treatment  plants  for  the  Federal  Water 
Quality  Administration.  Work  consisted  of  the  detailed 
sizing  of  various  units  (grit  chambers,  primary  and 
secondary  clarifiers,  and  sludge  thickeners)  and  the 
preparation  of  detailed  construction  drawings. 

1970-1980  Roy  P.  Weston  Inc.  West  Chester,  PA  and  Atlanta,  GA 

Assistant  Project  Engineer.  Supervised  current  and 
diffusion  studies  off  the  coast  of  Aquadilla,  Puerto 
Rico,  and  subsequently  prepared  a  conceptual  design 
report  for  a  primeury  wastewater  treatment  plant  and 
ocean  outfall  design. 

Prepared  a  reference  manual  on  various  wastewater 
treatment  processes  which  are  applicable  to  the 
upgrading  of  existing  treatment  plants.  The  manual  was 
used  by  EPA  in  their  Technology  Transfer  program  at 
Seminars  being  held  for  consulting  engineers  throughout 
the  United  States. 

While  working  in  conjunction  with  the  Luzerne  County 
Planxiing  Board,  prepared  a  solid  waste  regional  plan  to 
be  implemented  under  the  requirements  of  Pennsylvania 
Act  241  . 

Prepared  an  operations  uianual  for  Washington  Suburban 
Sanitary  Commission's  (WSSC)  5  MGD  advanced  wastewater 
treatment  plMt  at  Piscataway,  Maryland.  Unit  opera¬ 
tions  include  2  stage  line  precipitation  of  phosphorus, 
recarbonation  for  pH  adjustment,  dual  media  filtration 
and  carbon  adsorption  for  suspended  and  dissolved 
organics  removal. 
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Chirlas  H.  Mangan  (Continued) 

Prepared  a  compreheriSive  water  supply  plan  for  WILMAPCO, 
a  regional  planning  agency  encompassing  counties  in  Maryland, 
Delaware  and  New  Jersey.  This  study  was  required  by  WILMAPCO 
in  order  to  obtain  certification  from  H.U.D.  for  water  supply 
funding . 

Supervised  the  process  design  for  the  30  HGD  advanced 
was  to water  treatment  plant  to  be  constructed  for  WSSC 
at  Piscataway,  Maryland.  Unit  operations  included  two 
stage  suspended  biological  growth  for  nitrification  and 
dmitrificat-ion,  alum  addition  for  phosphorus  removal, 
dual  media  filtration  and  post  aeration.  In  addition, 
computer  facilities  provide  the  ultimate  in  automation 
of  an  advemced  wastewater  treatment  facility. 

Participated  in  biological  treatability  studies  and  the 
conceptual  design  of  two  industrial  wastewater  treat¬ 
ment  plMts  providing  secondary  treatment  for  citric 
a;id  and  rayon  wastewaters,  respectively. 

Participated  on  an  EPA  project  which  developed  support¬ 
ing  information  for  pretreatment  regulations. 

Project  Memager  on  biological  treatability  studies  and 
the  conceptual  designs  of  wastewater  treatment  plants 
involving  cellulose  acetate,  wire  mill,  secondary 
metals  refining,  amd  pea.iut  blanching  and  candy  manu¬ 
facture  . 

Managed  a  hazardous  sludge  disposal  study  for  an  indus¬ 
try  in  Rome,  Georgia,  which  included  a  preliminary 
siting  study  for  a  hazardous  waste  landfill. 

Prepared  over  5  SPCC  plans  for  various  industries 
through,  ut  the  Southeast  for  the  containment  of  oil  and 
hazardous  wastes. 

Technical  consultant  on  a  project  which  developed  a 
portable  treatment  process  capable  of  treating  2 
million  gallons  of  hazardous  wastes  from  the  Anniston 
Army  Depot  containing  chrome,  metals,  phenol  and  large 
amounts  of  organics.  Associated  sludge  disposal  tech¬ 
niques  included  dewatering,  and  chemical  fixation  with 
disposal  in  a  sanitary  .or  secure  landfill. 

Conducted  a  program  to  assess  phenol  contamination  of 
the  groundwater  table  emanating  from  a  lagoon  contain¬ 
ing  wastawatar. 

Managed  a  sanitary  landfill  permitting  project  for 
Ft.  Benning,  Georgia  which  Included  multiple  site  eval- 
uationz,  waste  characterization  amd  quantification. 
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Charles  M.  Mangan  (Continued) 

Project  Manager  on  various  phases  of  three  201  Facili¬ 
ties  Plans  for  Dekalb  County,  GA.,  Valparaiso,  FL.  and 
Alapaha,  GA. 

Managed  sewer  system  evaluation  surveys  for  Knoxville, 
Charlotte  and  five  other  smaller  communities. 

1980-Date  Engireering-Science,  Inc.  Atlanta,  Georgia.  Manager  of 
Environmental  Studies.  Recent  experience  included  the 
water  permitting  for  a  petroleum  refinery  expansion  for 
Bess  Oil  Co.  in  southern  Mississippi,  and  developmental 
permits  including  Corps  Section  404  and  10,  and  coastal 
zone  permits  for  20,000  acres  of  coastal  property  in 
eastern  North  Carolina.  Other  pertinent  experience 
includes  a  site  assessment  for  a  pulp  and  paper  mill  in 
southern  Alabama  and  an  environmental  assessment  for  a 
major  wastewater  treatment  plant  expansion. 

Performed  a  solid  waste  management  evaluation  for  New 
Hanover  County,  North  Carolina.  Conducted  hazardous 
waste  audits  on  three  D.S.  Air  Force  bases  to  identify 
past  chemical  handling  practices  and  the  possibility  of 
contaminant  mlgraton  off  the  base  property. 

Conducted  environmental  audits  for  two  chemical 
companies  —  one  in  West  Virginia  and  the  other  in 
Texas.  Was  project  director  on  the  preparation  of  an 
audit  manual  prepared  for  a  confidential  client  which 
addressed  both  New  Jersey  and  Federal  environmental 
regulations.  Project  manager  on  a  multi-million  dollar 
study  to  determine  the  impacts  on  fossil  fuel  fired 
facilities  of  RCRA,  CAA  and  the  CWA. 


Publications 


"Aquadilla,  P.R.  Current  and  Diffusion  Studies*  presented  at  the 
Pollution  Control  Federation  -  Reconvened  Session  1972. 

*EPA  Effluent  Guideline  Studies”  presented  to  the  Gum  and  Wood 
Chemicals  Association,  Atlanta,  GA  1974. 

"Hazardous  Spill  Regulations*  presented  to  the  Gum  and  Wood  Chem¬ 
icals  Association.  Charleston,  SC  1976. 


ES  CNOINCeRINa- SCIENCE 


Biographical  Data 

BRIAN  D.  MORSTH 
Environmental  Scientist 

Pfersonr.l  Information 

Date  of  Birth;  27  September  1949 

Education 

B.S.  in  Forest  Science  and  Zoology,  1971,  Penr.aylvania  State 
Dniversity,  University  Park 

Wildlife  Management,  Pennsylvania  State  University,  University 
Park 

Professional  Affiliations 

American  Fisheries  Society 

Society  of  American  Foresters 

Wildlife  Society 

Honorary  Affiliations 

Phi  Epsilon  Phi 

Phi  Sigma 

Xi  Sigma  Phi 

Experience  Record 

1971-1973  Pennsylvania  Cooperative  Wildlife  Unit,  Research 

Assistant.  Participated  in  »rt.ldlife  research  studies 
and  design  and  implementation  of  public  land  use 
surveys.  Cover  napped  a  parcel  of  state  game  lands  by 
means  of  aerial  photography  and  prepared  suggestions 
for  land  management.  Conducted  research  cn  the 
vegetative  preferences  of  the  ruffed  grouse.  Deliver¬ 
ed  public  lectures  to  organized  groupo  and  schools. 

1973-1980  Buchart-Hom,  Inc.,  Environmental  Division,  York, 

Pennsylvania.  Project  Scientist.  Researched,  pre- 
pcred,  and  supervised  aspects  of  environrontal  studies 
dealing  t#ith  wildlife,  fishery,  forestry,  and  land 
use.  Coordinated  preparation  of  various  environmental 
impact  statements.  Prepared  natural  resource  inven¬ 
tories  for  proposed  sewer  and  highway  construction 
areas  and  assessed  possible  impacts.  Participated  in 
eval’oation  of  alternative  sewage  disposal  systems. 
Coauthorad  a  trout  hatchery  feasibility  study  of 
present  facilities  for  the  State  of  New  Jersey,  and 
prepared  revegotatlon  plans  for  reservoir  and  strip 
mined  lands. 
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Brian  0.  Morath  (Continued) 


Task  Porea  I.eader«  Prepared  an  inventory  of  all 
natural  resources  and  environmentally  sensitive  and 
degraded  areas  for  the  environmental  quality  segment 
of  the  Comprehensive  Water  Quality  Management  Plan  for 
a  seven-county  area  in  northeast  Pennsylvania. 

1974-1980  Pennsylvania  Game  Commission,  York  County,  Pennsyl¬ 
vania  (concurrent  position).  Deputy  Game  Protector. 
Responaihle  for  enforcement  of  game,  fish,  forestry, 
and  park  laws  of  the  Commonwealth  of  Pennsylvania. 
Assisted  in  public  presentations  including  instruction 
of  hunter  safety  courses. 

1980-Oate  Fngineering-Science.  Scientist.  Involved  in  the 

development  of  environmental  studies «  inventories,  and 
evaluations  for  municipal,  industrial,  and  federal 
government  projects.  Served  as  deputy  project  manager 
for  preparation  of  a  third-party  BIS  addressing 
multiple  impacts  from  construction  ^md  operation  of  a 
phosphate  mine  in  Florida.  Involved  in  site  and 
records  searches  of  haaardous  waste  disposal  activ¬ 
ities  and  associated  biological  effects  at  several  Air 
Force  Bases.  Assisted  in  development  of  a  peat  raining 
and  restoration  plan  for  a  private  concern  in  North 
Carolina . 
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Biographical  Data 

YANF  NORDIIAV 
Hyd “ogeologist 


Paraonal  Information 

Date  of  Birth:  29  September  1949 

Education 

B.A.  in  Political  Science,  1974,  University  of  Copenhagen 
B.A.  in  Geology,  1976,  University  of  California,  Berkeley 
M.Sc.  candidate  in  Geology,  1983,  California  State  University, 
Hayward 

Professional  Affiliations 

Association  of  Engineering  Geologists 
Association  of  Environmental  Professionals 
Association  of  Women  Geoacientists 

Experience  Record 

1977-1980  Environmental  Impact  Planning  Corporation,  San  Fran¬ 
cisco,  California.  Geoloqist/Proiect  Manager. 
Conducted  geologic  and  hydrologic  studies  to  evaluate 
adverse  impacts  of  residential,  commercial,  and 
industri^ll  developments.  Responsible  for  evaluating 
effects  on  gro’mdwater  quality  and  quantity  of  con¬ 
verting  750  acres  of  prime  agricultural  land  to 
residential  use  in  Fresno  County.  Developed  a  water 
balance  for  the  basin  for  existing  and  future  condi¬ 
tions  and  estimated  water  quality  impacts  of  instal¬ 
ling  septic  tank  systems  in  areas  with  a  high  water 
table  and  well-developed  hardpan. 

Supervised  study  of  quantity  and  quality  of  available 
sand  and  gravel  resources  in  Sacramento  County, 
Including  an  estimate  of  the  cost-effectiveness  of 
extraction  versus  importation.  Conducted  hydrogeo¬ 
logic  investigation  focxising  on  groxindwater  occurrence 
and  movement,  fault  activity,  and  nature  of  soil 
material  to  determine  suitable  disposal  sites  for 
sludge  generated  in  the  San  Francisco  Bay  area. 

Served  as  project  manager  for  environmental 

studies  focusing  on  hazards  from  Sicpe  instability, 
settlement,  subsidence,  erosion.-  and  flooding  in 
California,  Wyoming,  and  Nevada. 
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Yane  Nordhav  (Continued) 


1981 -Date  Engineering-Science.  Hydrogeologist/Project  Manager. 

Responsible  for  hydrologic  and  geologic  investigations 
supporting  hazardous  waste  investigations  and  water 
resource  development  and  groundwater  management 
programs  in  a  variety  of  geologic  and  hydrologic 
regimes.  Activities  include  development  of  drilling 
programs,  supervision  of  well  installation,  geophys¬ 
ical  logging,  and  groundvater  sampling  for  trace 
metals  and  organic  analysis.  Developed  and  supervised 
drilling  programs  to  investigate  potential  groundwater 
contamination  at  Edwards  AFB  and  McClellan  AFB  as  part 
of  the  O.S.  Air  Force's  Installation  Restoration 
Program  -  Phase  II.  Directed  installation  and  sampl¬ 
ing  of  groundwater  monitoring  wells  «md  completion  of 
soil  borings  dcwngradient  from  suspected  contamination 
sources  to  determine  the  extent  of  area  contamination 
resulting  from  past  waste  management  practices  of 
semiconductor  firms.  Involved  in  a  study  of  past 
material  handling  practices  at  Drew  Manufacturing 
Company  to  determine  surface  and  subsurface  distribu¬ 
tion  of  trace  metals  and  the  extent  of  soil  contamina¬ 
tion. 

Served  as  project  manager  on  field  investigations  and 
preparation  of  environmental  impact  reports  concerning 
increased  discharge  of  wastewater  treatment  plant 
effluent  to  the  Semta  Ynez  R.lver  in  Santa  Barbara 
County,  development  of  an  area  subject  to  severe 
flooding  in  Richmond,  California,  and  proposed  gold 
mining  operations  in  Napa  County.  Also  involved  in 
major  research  and  field  demonstration  project  inves¬ 
tigating  the  feasibility  of  irrigating  food  crops  with 
treated  wastewater.  Duties  include  preparing  reports 
on  studies  of  aerosol  generation  and  pathogen  disper¬ 
sion  as  well  as  interpreting  water  quality  and  phys¬ 
ical/chemical  soils  data. 


ES  ENOINEERING -SCIENCE 


Biographical  Data 


ROBIN  P.  CORT,  Ph.D. 
Ecologist 


Personal  Information 

Date  of  Birth:  7  May  1954 

Education 

B.S.  in  Biology  (magna  cum  laude) ,  1975,  Stetson  University, 
Oeland,  Florida 

Ph.D.  in  Ecology,  1982,  State  University  of  New  York,  Stony  Brook 

Professional  Affiliations 

Ecological  Society  of  America 
Entomological  Society  of  America 
Society  for  the  Study  of  Evolution 


Honorary  Affiliations 
Beta  Beta  Beta 


Ecperlence  Record 


1976-1981 


1977-1980 


1980 


State  University  of  New  York,  Stony  Brook,  New  York. 
Laboratory  Instructor  (1976-1981).  Taught  courses  in 
ecology,  entomology,  plant  ecology,  population  bio¬ 
logy*  genetics,  and  general  biology.  Developed  and 
coordinated  laboratory  and  field  exercises. 

Herbarium  Curator  (1980-1981).  Responsible  for 
collection  and  identification  of  specimens  as  well  as 
organization  and  maintenance  of  the  Long  Island  flora 
reference  collection. 

Brookhaven  National  Laboratory,  Upton,  New  York. 

Quest  Research  Associate.  Conducted  research  on  the 
influence  of  plant  community  structure  on  potato 
insect  pest  population  levels  and  assessed  methods  for 
biological  control  of  these  pests. 

Organization  for  Tropical  Studies,  Costa  Rica. 

Visiting  Scientist/Faculty.  Lectured  and  coordinated 
research  activities  for  a  graduate  course  in  tropical 
ecology. 
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Robin  P.  Cort,  Ph.D.  (Continued) 


1981  Agriculttiral  Onlversity,  Wageningen,  Netherlands. 
Research  Entomologist.  Researched  the  effects  of 
environmental  factors  on  reproduction  and  diapause  In 
Colorado  potato  beetles. 

1982  Tippetts-Abbett-McCarthy-Stratton,  New  York,  New  York. 
Terrestrial  Ecologist.  Responsible  for  assessing 
environmental  impacts  from  power  facilities  construc¬ 
tion  and  preparing  descriptions  of  existing  wildlife, 
botanical,  and  wetlands  resources'.  Participated  in 
environmental  intact  studies  for  hydroelectric  proj¬ 
ects  on  the  Mohawk  and  Oswego  Rivers,  New  York. 
Conducted  vegetation  analysis  and  assessed  the  intact 
on  plant  communities  from  proposed  alignments  of  the 
188/18 1  Connector  in  Binghamton,  New  York,  for  inclu¬ 
sion  in  the  Draft  Environmental  Impact  Statement. 
Performed  preliminary  wetland  vegetation  survey  for 
proposed  wetlands  enhancement  project  in  Staten 
Island,  New  York. 

1983 -Date  Engineering-Science.  Environmental  Scientist. 

Performed  soil  and  groundwater  sampling  to  determine 
extent  of  possible  hazardous  waste  contamination  of 
sites  throughout  California.  Sampled  for  a  variety  of 
possible  contaminants.  Including  nitrates,  trace  met¬ 
als  and  volatile  organics.  Conducted  pump  tests  to 
determine  groundwater  flow  characteristics.  Projects 
include  sas^ling  for  contamination  at  semiconductor 
firms  in  Santa  Clara  County,  for  a  metal  refinery 
facility  in  Contra  Costa  County,  and  at  Edwards  Air 
Force  Base  as  part  of  the  U.S.  Air  Force's  Installa¬ 
tion  Restoration  Program. 

Responsible  for  synthesizing  data  and  preparing 
reports  for  environmental  analyses.  Projects  include 
Environmental  I]ig>act  Reports  for  a  residential  de- 
velo^ent  in  Vallejo  and  for  a  sewage  transport 
storage  facility  in  San  Francisco.  Involved  in  data 
management  for  a  five-year  study  to  determine  the 
feasibility  of  irrigating  food  crops  with  treated 
wastewater. 


Papers  and  Presentations 

"Effect  of  Nonhost  Plants  on  Movements  of  Colorado  Potato  Beetles, 
Leptinotarsa  deceralineata  (Say)  (Coleoptera:  Chrysomelidae) , " 
presented  at  the  Eastern  Branch  Meeting  of  the  Entomological  Society 
of  America,  September  1960. 

"Insect  Communities  on  Potatoes:  The  Effect  of  Plant  Community 
Structure,"  Ph.D.  Dissertation,  State  University  of  New  York,  Stony 
Brook,  1982. 
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APPENDIX  B 


TABLE  B.1  - 
TABLE  B.2 


LIST  OF  INTERVIEWEES 
-  OUTSIDE  CONTACTS 


TABLE  B.1 


LIST  OP  INTERVIEWEES 


Most  Recent  Position 


Years  of  Service 
at  Beale  AFB 


1.  Fuels  Manager  15 

2.  Assistant  Branch  Chief,  Propulsion  16 

3.  Jet  Engine  Maintenance,  Foreman  2 

4.  Hazardous  Waste  Assistant,  Propulsion  1 

5.  Chief,  Fedsrication  Branch  5 

6.  Chief,  Aerospace  Systems  Branch  4 

7.  Hazardous  Waste  Coordinator,  Aerospace 

Systems  Branch  2 

8.  Foreman,  Repair  and  Reclamation  1 

9.  Pneudraulics,  Foreman  2 

10.  Electrical  Systems  Repair,  Coordinator  2 

11.  Fuels  Repair,  Mechanic  2 

12.  Superintendent,  Field  Maiintenance  18 

13.  Supervisor,  Corrosion  Control  4 

14.  Superintendent,  AGE  4 

15.  Assistant  NCOIC,  NOI  4 

16.  Chief,  Transportation  3 

17.  Vehicle  Maintenance,  Superintendent  3 

18.  SR-7  Maintenance  Supervisor  19 

19.  Line  Chief,  SR-71  16 

20.  Chief,  0-2  Branch  8 

21 .  NCOIC,  Phase  Dock  8 

22.  Chief,  KC-135  Branch  5 

23.  Chief,  Support  Vehicles  15 

24.  Operations  Monitor,  Support  Vehicles  4 

25.  Chief,  Maintenance  Support  13 

26.  Chief,  T-38  Branch  13 

27.  Foreman,  Plumbing  Shop  10 

28.  NCOIC,  Fuels  Maintenance  4 

29.  Assistant,  Liquid  Fuels  Maintenance  17 

30.  NCOIC,  POWER  PRODUCTION  2 

31.  Foreman,  POWER  PRODUCTION  17 

32.  Refer/Air  Conditioning  Foreman  20 

33.  Refer/Air  Conditioning,  Mechanic  25 

34.  Entomology,  Foreman  15 

35.  NCOIC,  R2kdiolo9y  2 

36.  Assist  NCOIC,  Accounting  £  Administration  2 

37.  NCOIC  Medical  Supplies  2 

38.  Supervisor,  Munitions  Materials  Branch  3 

39.  Chief,  Materials  Management  4 

40.  Supervising  Civil  Engineer  PAVE  PAWS  4 

41.  Shop  Chief,  Electronic  Warfare  8 

42.  NCOIC,  Non-Power ed  AGE  2 

43.  Supervisor  of  Recreation  9 

44.  Manager  Auto  Hobby  Shop  5 

45.  Base  Environmental  Engineer  2 
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LIST  OF  INTERVIEWEES 
( Continued ) 


Most  Recent  Position 


Years  of  Service 
at  Beale  AFB 


46.  Environmental  Coordinator  1 

47.  Pavement  and  Grounds  Foreman  25 

48.  Base  Historian,  Assistant  2 

49.  NCOIC,  Bioenvironmental  Engineer  2 

50.  Environmental  Coordinator  5 

51 .  Deputy  Base  Civil  Engineer  20 

52.  Equipment  Operator  29 

53.  Equipment  Operator  41 

54.  Firefighter  29 

55.  Firefighter  9 

56.  Firefighter  24 

57.  Supervisor  Wastewater  Treatment  Plant  31 

50.  Supervisor  Water  System  24 

59.  Foramcin,  Interior  Electric  17 

60.  Foreman,  Exterior  Electric  8 

61 .  Construction  Inspector  9 

62.  Foreman  Paint  Shop  18 

63.  Superintendent  Operations  and  Maintenance  18 

64.  Deputy  Superintendent  Operations  and  Maintenance  18 

65.  Superintendent  Operations  and  Maintenance  8 

66.  Electrician  -  Exterior  Electric  2 
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OUTSIDE  CONTACTS 


Tony  Landis 
Engineer 


Edward  Crawford 
Water  Resources  Control 
Engineer 


Debbie  Robinson 
Environmental  Resources 
Specialist 


Jerry  Mensch 
Environmental  Services 
Supervisor 


Carrie  Shaw 
Biologist 


John  Sibilaky 
Engineer 


Robert  Blackford 
Manager 


California  Department  of  Health 
Services 

Sacrcunento  Regional  Office 
4250  Power  Inn  Road 
Sacramento,  CA 
(916)  739-3145 

Central  Valley  Regional  Water  Quality 
Control  Board 
3201  S  Street 
Sacramento,  CA 
(916)  445-0270 

U.S.  Environmental  Protaction  Agency, 
Region  IX 
21  5  Fremont 
San  Francisco,  CA 
(415)  974-7472 

California  Department  of  Fish  and 
Game,  Region  II 
1 701  Nimbus  Road 
Rancho  Cordoba,  CA 
(916)  355-7030 

California  Department  of  Fish  and  Game 

Planning  Branch 

Natural  Diversity  Data  Base 

1416  Ninth  Street,  Room  1225 

Sacramento,  CA 

(916)  324-3812 

U.S.  Army  Corps  of  Engineers 
Flood  Plain  Management  Group 
Federal  Courthouse  Building 
650  Capitol  Mall 
Sacramento,  CA 
(916)  440-2863 

Wheatland  Hater  District 
103  Olive  Street 
Wheatland,  CA 
(916)  633-2848 
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TABLE  B.2 


Bernie  Engle 
Assistant  Agricultural 
Commissioner 

Donald  R.  Frost 
Administrator 


Gene  Ginochio 


Katherine  Deaton 


Gil  Bertoldi 


OUTSIDE  CONTACTS 
(Continued) 


Yuba  County  Agricultural  Commission 
215  Fifth  Street 
Marysville,  CA 
(916)  741-6278 

Yuba  County  Water  Agency 
215  Fifth  Street 
Marysville,  CA 
(916)  741-6278 

Brophy  Water  District 
3457  Erie  Road 
Marysville,  CA 
(916)  743-6280 

U.S.  Soil  Conservation  Service 
1531  Butte  House  Road 
Yuba  City,  CA 
(916)  671-0850 

U.S.  Geological  Survey 
California  District  Office 
Sacramento,  CA 
(916)  484-4606 
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APPENDIX  C 

MASTER  LIST  OP  INDUSTRIAL  SHOPS 


APPENDIX  C 

MASTER  LIST  OF  INDUSTRIAL  SHOPS 


Present 

Handles 

Generates 

Waste 

Name 

Location 

Hazardous 

Hazardous 

Management 

(Bldg.  No.) 

Materials 

Was  te 

Practices 

9  Field  Maintenance  Squadron  (FMS) 


Machine  Shop 

1086 

Yes 

No 

Metals  Processing 
(Welding) 

1086 

Yes 

No 

Structural  Repair 

1086 

Yes 

No 

Corrosion  Control 

1071 

Yes 

Yes 

DPDO 

Survival  Equipment 

1086 

Yes 

No 

Non-Destructive 
Inspection  (NDI) 

1243 

Yes 

Yes 

Silver  Recovery, 
Sewer,  Fire  Protec¬ 
tion  Training,  DPDO 

Intermediate  Main¬ 
tenance  J-58 

1025 

Yes 

Yes 

Fire  Protection 
Training 

Intermediate  Main¬ 
tenance  J-57 

1096 

Yes 

Yes 

Fire  Protection 
Training 

Accessory  Repair 

1086 

Yes 

Yes 

Fira  Protection 
Training 

Small  Gas  Turbine 

1225 

Yes 

No 

Engine  Conditioning 

1085 

Yes 

Yes 

Reclaimed 

SR-71  Test  Cell  J-58 

1154 

Yes 

Yes 

Fire  Protection 
Training 

Test  Cell  J-57 

1247 

Yes 

Yes 

Fire  Protection 
Training 

Engine  Conditioning 

1025 

Yas 

No 
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APPENDIX  C  (continued) 
MASTER  LIST  OP  INDUSTRIAL  SHOPS 


Present 

Handles 

Generates 

Waste 

Location 

I^azardous 

Hazardous 

Management 

Name 

(Bldg.  No. 

, )  Materials 

Waste 

Practices 

Repair  and 
Reclamation 

1086 

Yea 

Yes 

DPDO 

Fuel  System  Repair 

1077 

Yes 

Yes 

0/W  Separator 

Electrical  Systems 

1086  £ 

Yes 

Yes 

DPDO 

Repair 

1088 

Pneudraulics 

1086 

Yes 

Yes 

Recycled  DPDO 

Environmental  Systems 

1086 

Yes 

No 

Egress  Systems 

1075 

Yea 

Yes 

Fire  Protection 
Training  Area 

Powered  AGE 

1225 

Yes 

Yes 

0/W  Separator,  DPDO 

9  Strategic  Reconnaisance  Wing 

(SRW) 

Life  Support 

1086 

Yes 

Mo 

Data  Automation 

2180 

No 

No 

9  Transportation  Squadron  (LGT) 

Packing  and  Crating 

1023 

No 

No 

Vehicle  Maintenance 

2496 

Yes 

Yes 

DPDO/Recycled 
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APPENDIX  C  (continued) 
MASTER  LIST  OF  INDUSTRIAL  SHOPS 


Present 

Handles 

Generates 

Waste 

Location 

Hazardous 

Hazardous 

Management 

Name 

(Bldg.  No.) 

Materials 

Waste 

Practices 

Crash  and  Fire  Truck 

1086 

Yes 

Yes 

Fire  Protection 

Maintenance 

Training  Area 

Refueling  Truck 
Maintenance 

2470 

Yes 

Yes 

DPDO/Recycled 

Paint  and  Body  shop 

2489 

Yes 

Yes 

DPDO 

Tire  and  Battery 

Shop 

2497 

Yes 

Yes 

DPDO 

9  Supply  Squadron  (LC-S) 

Conventional  Muni- 

1322 

Yes 

No 

tiona 

Bulk  Storage,  Fuel 

41 1 

Yes 

Yes 

Fire  Protection 
Training  or  Recycle 

Fuels  Laboratory 

1064 

Yes 

Yes 

Fire  Protection 
Training  or  Recycle 

Fuels  Distribution 

1062 

Yes 

Yes 

Fire  Protection 
Training  or  Recycle 

Explosive  Ordnance 
Disposal  Branch 

1322 

Yes 

No 

9  Combat  Support  Group  (CSG) 

Base  Photo  Labors- 

2427 

Yes 

Yes 

Silver  recovery, 

tory 

san.itary  sewer. 

Small  Arms  Range 

2409 

No 

No 

Ceramics  Hobby  Shop 

2185 

No 

No 

Wood  Hobby  shop 

2185 

No 

No 

APPENDIX  C  (continued) 
MASTER  LIST  OF  INDUSTRIAL  SHOPS 


Name 

Present 
Location 
(Bldg.  No.) 

Handles 

Hazardous 

Materials 

Generates 

Hazardous 

Waste 

Waste 

Management 

Practices 

Bowling  Alley 

2431 

Yes 

No 

Recreati onal 

Service  Supply 

2185 

Yes 

Yes 

Contract  Disposal 

Reproduction  Center 

2483 

Yes 

No 

Auto  Hobby  Shop 

2427 

Yes 

Yes 

Contract  Disposal 

9th  Security  Police 
Squadron  (SPS) 

No 

No 

9  Civil  Engineering  Squadron  (CES) 

Fire  Department 

1086 

Yes 

NO 

Pavement  and 

Grounds 

2565 

Yes 

Yes 

DPDO 

Entomology 

2560 

Yes 

Yes 

DPDO 

Sheet  Metal 
(Structural  Repair) 

2539 

Yes 

No 

Protective  Coating 
(Paint  Shop) 

2536 

Yes 

Yes 

DPDO 

Plustblrg  Shop 

2539 

Yes 

No 

Metal  Processing 

Shop  (Melding) 

2539 

Yes 

NO 

Refer/Alr  Condi¬ 
tioning  Shop 

2541 

Yes 

NO 

Liquid  Fuels 
Maintenance 

2537 

Yes 

Yes 

Contractor  Disposed 
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APPENDIX  C  (continued) 
MASTER  LIST  OF  INDUSTRIAL  SHOPS 


Name 

Present 

Location 
(Bldg.  No.) 

Handles 

Hazardous 

Materials 

Generates 

Hazardous 

Waste 

Waste 

Management 

Practices 

Heating  System  Shop 

2539 

Yes 

No 

Sewage  Treatment 
Plant 

124 

Yes 

No 

Water  Wells 

700 

Yes 

No 

Interior  Electric 
Shop 

2539 

Yes 

No 

Exterior  Electric 
Shop 

2535 

Yes 

Yes 

DPDO 

Power  Production 

Shop 

2541 

Yes 

Yes 

DPDO 

Utility  Support 

2145 

Yes 

Yes 

Photo  Waste  Treatment 
Plant 

Hospital  (USAF)  Beale 

Medical  Maintenance 

5700 

No 

No 

Medical  X-Ray 

5700 

Yes 

Yes 

Silver  Recovery, 
Sanitary  Sewer 

Dental  Clinic 

5700 

Yes 

Yes 

Silver  Recovery, 
Sanitary  Sewer 

Medical  Lab 

5700 

Yes 

No 

Physiological  Support 

Division 

1024 

Yes 

No 

Surgery 

5700 

Yes 

No 

TENANT  ORGANIZATIONS 


APPENDIX  C  (continued) 
MASTER  LIST  OF  ''NDUSTRIAL  SHOPS 


Present 

Handles 

Generates 

Waste 

Location 

Hazardous 

Hazardous 

Management 

Name 

(Bldg.  No.) 

Materials 

Waste 

Practices 

Commissary 

2459 

No 

No 

1883  Communications  Squadron  (CS) 


NAV  Aids 

2170 

Yes 

No 

GCA  Shac)c 

1008 

Yes 

No 

Weather  Equipment 
Maintenance 

1060 

Yes 

No 

9th  Reconnaissance 

Technical  Squadron 

Photo  Processing 

2145 

Yes 

Yes 

Photo  Waste  Treatment 
Plant 

Photo  Maintenance 

2145 

Yes 

No 

Logistics 

2145 

Yes 

Yes 

DPDO 

9  Organizational  Maintenance 

Squadron  ( OMS ) 

SR-71  Branch 

1075 

Yes 

Yes 

Fire  Protection 
Training  or  DPDO 

KC-135  Branch 

1076 

Yes 

Yes 

Fire  Protection 
Training  or  DPDO 

U-2  Branch 

1075 

Yes 

Yes 

Fire  Protection 

Training  or  DPDO 


Yes  Yes 


Fire  Protection 
Training  or  DPDO 


T-38  Branch 


1076 


APPENDIX  C  (continued) 
MASTER  LIST  OF  INDUSTRIAL  SHOPS 


Name 

Present 

Location 
(Bldg.  No.! 

Handles 

Hazardous 
)  Materials 

Generates 

Hazardous 

Was  te 

Waste 

Management 

Practices 

Support  Vehicle 

1092 

Yes 

Yes 

Fire  Protection 
Training  or  DPDO 

Non-Powared  AGE 

1230 

Yes 

Yes 

Fire  Protection 
Training  or  DPDO 

9  Avionics  Maintenance  Squadron 

(AMS) 

Communications  Shop 

1025 

Yes 

No 

Navigation  Shop 

1025 

Yes 

No 

Electronic  Warfare 
Systems  Repair 

1025 

Yes 

No 

Navigation  Shop 

1025 

Yes 

No 

Automatic  Flight 

1025 

Yes 

No 

Control  &  Instru¬ 
ments 


MRS  Shop 

1025 

Yes 

No 

Electronic  Sensor 
Shop 

1025 

Yes 

No 

Aerial  Photo  Shop 

1025 

Yes 

No 

PMEL 

1032 

Yes 

No 

Branch  Simulator 

Maintenance 

2145 

Yes 

No 
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APPENDIX  C  (continued) 
MASTER  LIST  OF  INDUSTRIAL  SHOPS 


Name 

Present 

Location 
(Bldg.  No.) 

Handles 

Hazardous 

Materials 

Generates 

Hazardous 

Waste 

Waste 

Management 

Practices 

Space  Command  (SC) 

PAVE  PAWS  7th 
Missle  Warning 
Squadron 

5760 

Yes 

Yes 

DPDO 

2156th  Comm.  Sq.  - 

AFCC 

Yes 

No 
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APPENDIX  D 


SUPPLEMENTAL  BASE  ENVIRONMENTAL  DATA 


CHEMICAL  ANALYSES  OF  WATER  FROM 
SUPPLY  WELLS  AT  BEALE  AIR  FORCE  BASE 
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TABLE  D.2 

CHa<rCAL  ANALYSES  OF  WATER  FROM  SELECTED  WELLS 
OUTSIDE  BEALE  AIR  FORCE  BASE 
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TABLE  D.3 
EPA/CALIFORNIA 
WATER  QUALITY  CRITERIA 


Parameter 

Units 

Prisary/Secondary** 

Drinking 

Water  Standard 

Irrigation/ 

Livestock 

Fiah  c 
Wildlife 

Phyeieal  Vropertiee 

Diesolved 

oxygen 

mg/L 

- 

- 

5.0 

pH 

Chits 

6.5-8. 5** 

- 

6. 5-9.0 

Alkalinity 

total 

mg/L 

CaCO^ 

30-130 

Cblor 

P.C.O. 

15** 

— 

• 

Odor 

T.O.M. 

3** 

Disaolvad 

aolida 

mg/L 

500** 

5000 

- 

General  Mineral 
Chloride  ag/L 

250** 

Cyanide  • 

mg/L 

0.2 

- 

.052 

Fluoride 

mg/L 

1.8 

2.0 

- 

Ibaming  Agents  ng/L 

0.5** 

- 

- 

Nitrate 

mg/L 

10 

100 

> 

Ammonia 

mg/L 

- 

- 

.02 

Sulfate 

mg/L 

250** 

- 

.26 

Metals 

Aluminum 

mgA 

- 

5.0 

.1 

Arsenic* 

mg/L 

.05 

.1/.2 

.05 

Barium 

ng/L 

1.0 

- 

- 

Beryllium* 

mg/L 

- 

0/.1 

.9-1.1 

Boron 

ng/L 

- 

.75/5 

- 

Cadmium* 

mg/L 

.010 

.01/. 050 

.012 

Calcium 

mg/L 

- 

- 

- 

Chromium  IV* 

mg/L 

.05 

.1/1.0 

.1 

Cobalt 

mg/L 

- 

.05/1 

- 

Cbpper* 

mg/L 

1.0** 

.02/. 5 

.02 

Iron 

mgA 

.3** 

- 

1.0 

Lead* 

mg/L 

.05 

5/.1 

.1-.03 

Magnesium 

ag/L 

- 

- 

Manganese 

ng/L 

.05** 

.2/- 

1.0 

Mercury* 

mg/L 

.002 

.001 

.00005 

Molybdenum 

ng/L 

- 

.01 

- 

MLckel* 

ng/L 

- 

.2 

.30 

Potassium 

ag/L 

- 

- 

Selenium* 

mg/L 

.01 

.02/. 05 

.05 

Silver* 

mg/L 

.05 

.0002 

Sodium 

ag/L 

- 

- 

Vanadium 

mg/L 

- 

.1 

• 

Zinc* 

■xg/L 

5** 

2.0/25 

.30 

•Compound  identified  on  EPA  list  of  129  Priority  Pollutants  (SWRCB,  1981) 
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TABLE  D.4 


ANALYTICAL  RESULTS  OF  SURFACE  W^TER 
SAMPLING  EVENTS  AT  BEALE  AFB,  1983 
(in  ug/L,  except  where  noted) 


a 

Sampling  Location  032 

Constituents 

Sampling  Date 

1/83 

3/83  6/83 

9/83 

Kjeldahl  nitrogen  (mg/'L) 

<1 

<1 

<1 

<1 

Nitrate  (mg/L) 

0.1 

0.1 

460 

<.1 

Nitrite  (mg/L) 

<.02 

<.02 

<.02 

<.02 

Oil  &  grease  (mg/L) 

<.3 

0.7 

<.3 

0.5 

Organic  carbon  (mg/L) 

1 

3 

3 

2 

Phosphorus  (mg/L) 

<.1 

0.1 

<.1 

0.12 

Phenols 

N/R 

N/R 

N/R 

N/R 

Barium 

N/R 

N/R 

N/R 

N/R 

Cadmium 

N/R 

N/R 

N/R 

N/R 

Chromium  VI 

N/R 

N/R 

N/R 

N/R 

Copper 

N/R 

N/R 

N/R 

N/R 

Lead 

N/R 

N/R 

N/R 

N/R 

Mercury 

N/R 

N/R 

N/R 

N/R 

Silver 

N/R 

N/R 

N/R 

N/R 

Surfactants  (mg/L) 

<.1 

<.1 

<.1 

<.1 

Chlordane 

N/R 

N/R 

N/R 

N/R 

Endrin 

N/R 

N/R 

N/R 

N/R 

Lindane 

N/R 

N/R 

N/R 

N/R 

Methoxychlor 

N/R 

N/R 

N/R 

N/R 

Toxa phene 

N/R 

N/R 

N/R 

N/R 

2,4-D 

N/R 

N/R 

N/R 

N/R 

2,4,5, -TP  si 1 vex 

N/R 

N/R 

N/R 

N/R 

1,2  Dichloroethylene 

N/R 

N/R 

N/R 

N/R 

Methylene  chloride 

N/R 

N/R 

N/R 

N/R 

Trichloroethylene 

N/R 

N/R 

N/R 

N/R 

PCBs 

N/R 

N/R 

N/R 

N/R 

Dissolved  oxygen  (mg/1) 

9.9 

12.8 

10.5 

10.5 

Fecal  coliform  (/1 00  ml) 

13 

0 

N/R 

N/R 

Total  coliform  (/1 00  ml) 

0 

137 

N/R 

N/R 

pH 

N/R 

N/R 

N/R 

N/R 

Temperature  (®C) 

6 

9.5 

20.0 

20.0 

^Sampling  locations  depicited  in  Figure  3.11. 
N/R  ■  not  analyzed  for. 


TABLE  D.4  -  Continued 
(in  ug/L,  except  where  noted) 


a 

Sampling  Location  033 

Constituents 

Sampling  Date 

1/83 

3/83  6/83 

9/83 

Kjeldahl  nitrogen  (mg/L) 

<1 

<1 

<1 

<1 

Nitrate  (mg/L) 

0.1 

<.1 

0.7 

<.1 

Nitrite  (mg/L) 

<.02 

<.02 

<.02 

<.02 

Oil  fi  grease  (mg/L) 

<.3 

0.6 

<.3 

<.3 

Organic  carbon  (mg/L) 

<1 

6 

4 

3 

Phosphorus  (mg/L) 

<.1 

0.1 

0.1 

<.  1 

Phenols 

N/R 

N/R 

N/R 

N/P. 

Barium 

N/R 

N/R 

N/R 

N/R 

Cadmium 

N/R 

N/R 

N/R 

N/R 

Chromium  VI 

N/R 

N/R 

N/R 

N/R 

Copper 

N/R 

N/R 

N/R 

N/R 

Lead 

N/R 

N/R 

N/R 

N/R 

Mercury 

N/R 

N/R 

N/R 

N/R 

Silver 

N/R 

N/R 

N/R 

N/R 

Surfactants  (mg/L) 

<.1 

<.1 

<.1 

<.1 

Chlordane 

N/R 

N/R 

N/R 

N/R 

Endrin 

N/R 

N/R 

N/R 

N/R 

Lindane 

N/R 

N/R 

N/R 

N/R 

Methoxychlor 

N/R 

N/R 

N/R 

N/R 

Toxaphene 

N/R 

N/R 

N/R 

N/R 

2,4-D 

N/R 

N/R 

N/R 

N/R 

2. 4, 5, -TP  silvex 

N/R 

N/R 

N/R 

N/R 

1,2  Oichloroethylene 

N/R 

N/R 

N/R 

N/R 

Methylene  chloride 

N/R 

N/R 

N/R 

N/R 

Trichloroethylene 

N/R 

N/R 

N/R 

N/R 

PCBs 

N/R 

N/R 

N/R 

N/R 

Dissolved  oxygen  (mg/1) 

9.9 

1  2 

9.625 

1  1  .0 

Fecal  coliform  (/1 00  ml) 

0 

N/R 

0 

19 

Total  coliform  (/10(  ml) 

0 

N/R 

0 

180 

pH 

N/R 

N/R 

N/R 

N/R 

Temperature  (®C) 

7 

9.5 

21  .6 

24.0 

“sampling  locations  depicited  in  Figure  3.11. 
N/R  -  not  analyzed  for. 
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TABLE  D.4  -  Continued 
(in  ug/L,  except  where  noted) 


a 

Sampling  Location  034 

Constituents 

Samplinq  Date 

1/83 

3/83  6/83 

9/83 

Kjeldahl  nitrogen  (mg/L) 

<1 

<1 

<1 

<1 

Nitrate  (mg/L) 

0.1 

<.1 

0.2 

<.1 

Nitrite  (mg/L) 

<.02 

<.02 

<.02 

o 

e 

V 

Oil  &  grease  (mg/L) 

0.4 

<.3 

<.3 

0.5 

Organic  carbon  (mg/L) 

<1 

4 

4 

5 

Phosphorus  (mg/L) 

<.1 

0.1 

0.1 

<.l 

Phenols 

N/R 

N/R 

N/R 

N/R 

Barium 

N/R 

N/R 

N/R 

N/R 

Cadmium 

N/R 

N/R 

N/R 

N/R 

Chromium  VI 

N/R 

N/R 

N/R 

N/R 

Copper 

N/R 

N/R 

N/R 

N/R 

Lead 

N/R 

N/R 

N/R 

N/R 

Mercury 

N/R 

N/R 

N/R 

N/R 

Silver 

N/R 

N/R 

N/R 

N/R 

Surfactants  (mg/L) 

<.1 

<.1 

<.1 

<.1 

Chlordane 

N/R 

N/R 

N/R 

N/R 

Endrin 

N/R 

N/R 

N/R 

N/R 

Lindane 

N/R 

N/R 

N/R 

N/R 

Methoxychlor 

N/R 

N/R 

N/R 

N/R 

Toxaphene 

N/R 

N/R 

N/R 

N/R 

2,4-D 

N/R 

N/R 

N/R 

N/R 

2, 4, 5, -TP  silvex 

N/R 

N/R 

N/R 

N/R 

1,2  Dichloroethylene 

N/R 

N/R 

<.1 

N/R 

Methylene  chloride 

N/R 

N/R 

<.2 

NO 

Tri chloroe  thy lene 

N/R 

N/R 

<.1 

ND 

PCBs 

N/R 

N/R 

N/R 

N/R 

Dissolved  oxygen  (mg/1) 

9.35 

1  1  .2 

9.1 

9.35 

Fecal  coliform  (/1 00  ml) 

0 

N/R 

0 

2 

Total  coliform  (/100  ml) 

12 

N/R 

126 

NA 

pH 

N/R 

N/R 

N/R 

N/R 

Temperature  (*C) 

6 

9 

20.5 

22.0 

^Sampling  locations  depicited  in  Figure  3.11. 

N/R  ■  not  analyzed  for.  ND  *  none  detected.  NA  ■  not  available. 
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TABLE  D.4  -  Continued 
(in  ug/L,  except  where  noted) 


Sampling  Location^  035 

Constituents 

Sampling  Date 

1/83 

3/83  6/83^ 

9/83^ 

Kjeldahl  nitrogen  (mg/L) 

<* 

<1 

Nitrate  (mg/L) 

0.3 

<.1 

Nitrite  (mg/L) 

<.02 

<.02 

Oil  £  grease  (mg/L) 

<.3 

0.7 

Organic  carbon  (mg/L) 

4 

3 

Phosphorus  ( mg/L ) 

1 

0.1 

Phenols 

<10 

<10 

Barium 

<1000 

<200 

Cadmium 

<10 

<10 

Chromium  VI 

<50 

<50 

Copper 

<20 

<20 

Lead 

<50 

<50 

Mercury 

<2 

<2 

Silver 

<10 

<10 

Surfactants  (mg/L) 

<.1 

<.1 

Chlordane 

N/R 

N/R 

Bndrin 

N/R 

F/R 

Lindane 

N/R 

N/R 

Methoxychlor 

N/R 

N/R 

Toxa phene 

N/R 

N/R 

2,4-D 

N/R 

N/R 

2, 4, 5, -TP  silvex 

N/R 

N/R 

1,2  Oichloroethylene 

N/R 

N/R 

Methylene  chloride 

<.2 

N/R 

Trichloroethylene 

<.1 

N/R 

PCBs 

N/R 

N/R 

Dissolved  oxygen  (mg/1) 

9.3 

10.8 

Fecal  coliform  (/1 00  ml) 

3 

N/R 

Total  coliform  (/1 00  ml) 

0 

N/R 

pH 

N/R 

N/R 

Temperature  (*C) 

5 

10 

a 

j^Sampling  locations  depicited  in  Figure  3.11. 

Stream  bed  dry  •>  no  samples  taken. 

N/R  >  not  analyzed  for. 
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TABLE  D.4  -  Continued 
(in  ug/L,  except  where  noted) 


a 

Samplinq  Location  036 

Constituents 

Sampling  Date 

1/83 

3/83  6/83 

9/83 

Kjeldahl  nitrogen  (mg/L) 

1 .8 

<1 

3.0 

<1 

Nitrate  (mg/L) 

5.0 

0.2 

8.4 

<.1 

Nitrite  (mg/L) 

.05 

.02 

.19 

N/R 

Oil  4  grease  (mg/L) 

1 .8 

0.6 

3.5 

0.5 

Organic  carbon  (mg/L) 

6 

5 

13 

3 

Phosphorus  ( mg/L ) 

1 .0 

0.2 

5.8 

0.58 

Phenols 

<10 

<10 

<10 

<10 

Barium 

<1000 

<200 

<200 

<200 

Cadmium 

<10 

<10 

<10 

<10 

Chromium  VI 

<50 

<50 

<50 

<50 

Copper 

<20 

<20 

<20 

<20 

Lead 

<50 

<50 

<20 

N/R 

Mercury 

<2 

<2 

<1 

N/R 

Silver 

<10 

<10 

N/R 

N/R 

Surfactants  (mg/L) 

.02 

<.1 

N/R 

<.1 

Chlordane 

N/R 

N/R 

N/R 

N/R 

Endrin 

N/R 

N/R 

N/R 

N/R 

Lindane 

N/R 

N/R 

N/R 

N/R 

Methoxychlor 

N/R 

N/R 

N/R 

N/R 

Toxa phene 

N/R 

N/R 

N/R 

N/R 

2,4-D 

N/R 

N/R 

N/R 

N/R 

2,4,5, -TP  si 1 vex 

N/R 

N/R 

N/R 

N/R 

1,2  Dichloroethylene 

N/R 

N/R 

N/R 

N/R 

Methylene  chloride 

<.2 

N/R 

<.3 

ND 

Trichloroethylene 

<.1 

N/R 

<.2 

ND 

PCBa 

N/R 

N/R 

N 

N/R 

Dissolved  oxygen  (ng/1) 

9.5 

12.8 

5.45 

8.85 

Fecal  conform  (/1 00  ml) 

0 

N/R 

N/R 

70 

Total  conform  (/100  ml) 

0 

N/R 

N/R 

NA 

pH 

N/R 

N/R 

N/R 

N/R 

Temperature  (*C) 

8 

9.5 

21  .0 

24.0 

A 

Sampling  locations  depicited  in  Figure  3.11. 

N/R  -  not  analyzed  for.  ND  ■  none  detected.  NA  ■  not  available. 
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TABLE  D.4  -  Continued 
(in  ug/L,  except  where  noted) 


Constituents 


1/83 


Sampling  Location^  037 
Sampling  Date _ 

3/83  6/83'^ 


9/83 


Kjeldahl  nitrogen  (mg/L) 

<1 

<1 

<1 

Nitrate  (mg/L) 

0.4 

<.1 

<.1 

Nitrite  (mg/L) 

<.02 

<.02 

CM 

0 

e 

V 

Oil  &  grease  (mg/L) 

<.3 

0.7 

0.3 

Organic  carbon  (mg/L) 

1 

3 

2 

Phosphorus  (mg/L) 

<.1 

0.1 

0.15 

Phenols 

<10 

<10 

<10 

Barium 

<1000 

<200 

<200 

Cadmium 

<10 

<10 

<10 

Chromium  VI 

<50 

<50 

<50 

Copper 

<20 

<2C 

<20 

Lead 

<50 

<50 

<20 

Mercury 

<2 

<2 

N/R 

Silver 

<10 

<10 

N/R 

Surfactants  (mg/L) 

<.1 

N/R 

<.1 

Chlordane 

N/R 

N/R 

N/R 

Endrin 

N/R 

N/R 

N/R 

Lindane 

N/R 

N/R 

N/R 

Methoxychlor 

N/R 

N/R 

N/R 

Toxa phene 

N/R 

N/R 

N/R 

2,4-0 

N/R 

N/R 

N/R 

2, 4, 5, -TP  wilvex 

N/R 

N/R 

N/R 

1,2  DlcMoroethylene 

N/R 

N/R 

N/R 

Methylene  chloride 

<.2 

N/R 

ND 

Trichloroethylene 

<.1 

N/R 

NO 

PCBs 

N/R 

N/R 

N/R 

Dissolved  oxY9en  (mg/1) 

12 

10.6 

9.9 

Fecal  conform  (/1 00  ml) 

0 

N/R 

38 

Total  colifora  (/lOO  ml) 

0 

N/R 

NA 

PH 

N/R 

N/R 

N/R 

Temperature  (‘C) 

S 

9.5 

23.0 

j^Sampling  locations  depicited  in  Figure 
Stream  bed  dry  -  no  samples  taken. 

3.11. 

N/R  ■  not  analyzed  for.  ND  «  none  detected.  NA  ■  not  available. 
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TABLE  D.4  -  Continued 
(in  ug/L,  except  where  noted) 


a 

Samplinq  Location  038 

Constituents 

Sampling  Date 

1/83 

3/83  6/83 

9/83 

Kjeldahl  nitrogen  (mg/L) 

<1 

<1 

2.4 

<1 

Nitrate  (mg/L) 

<.1 

<.1 

<.1 

<.l 

Nitrite  (mg/L) 

A 

• 

O 

to 

<.02 

<.02 

<.02 

Oil  &  grease  (mg/L) 

8.4 

0.5 

.05 

.05 

Organic  carbon  (mg/L) 

4 

4 

8 

5 

Phosphorus  ( mg/L ) 

<.1 

<.1 

.14 

<.1 

Phenols 

<10 

<10 

<10 

<10 

Barium 

<1000 

<200 

<200 

<200 

Cadmium 

<10 

<10 

<10 

<10 

Chromium  VI 

'50 

<50 

<50 

<50 

Copper 

<20 

<20 

<20 

<20 

Lead 

<50 

<50 

<20 

<20 

Mercury 

<2 

<2 

<1 

<1 

Silver 

<10 

<10 

N/R 

N/R 

Surfactants  (mg/L) 

<.1 

<.1 

<.1 

<.1 

Chlordane 

N/H 

N/R 

N/R 

N/R 

Endrin 

N/R 

N/R 

N/R 

N/R 

Lindane 

N/R 

N/R 

N/R 

N/R 

Methoxychlor 

N/R 

N/R 

N/R 

N/R 

Toxaphene 

N/R 

N/R 

N/R 

N/R 

2,4-D 

N/R 

N/R 

N/R 

N/R 

2 f 4, 5, -TP  silvex 

N/R 

N/R 

N/R 

N/R 

1,2  Dichloroethylene 

N/R 

N/R 

N/R 

N/R 

Methylene  chloride 

<.2 

N/R 

N/R 

ND 

Trichloroethylene 

<.1 

N/R 

N/R 

ND 

PCBs 

N/R 

N/R 

N/R 

N/R 

Dissolved  '"'.ygen  (mg/1) 

9.35 

13.6 

1  .55 

1  1  .0 

Fecal  col j forms  (/1 00  ml) 

4 

N/R 

103 

0 

Total  coliform  (/1 00  ml) 

34 

N/R 

84 

2 

pH 

N/R 

N/R 

N/R 

N/R 

Temperature  ("C) 

6 

12 

18.8 

23.0 

a 

Sampling  rjcat:.ons  depicited  in  Figure  3.11. 
N/R  «  not  analysed  for.  ND  =  none  detected. 
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TABLE  D.4  -  Continued 
(in  ug/L,  except  where  noted) 


Constituents 


Sampling  Location  039 


Sampling  Date 


11/82 


1/83 


3/83 


6/83 


9/83 


Kjeldahl  nitrogen  (mg/L) 

1 

<1 

<1 

Nitrate  (mg/L) 

<.1 

<.1 

<.1 

Nitrite  (mg/L) 

<.02 

A 

• 

o 

ro 

<.02 

Oil  &  grease  (mg/L) 

<.3 

<.3 

0.6 

Organic  carbon  (mg/L) 

8 

1 

4 

Phosphorus  ( mg/L ) 

<.1 

<.1 

.1 

Phenols 

<10 

<10 

<10 

Barium 

<1000 

<1000 

<200 

Cadmium 

<10 

N/R 

<10 

Chromium  VI 

<50 

<50 

<50 

Copper 

<20 

<20 

<20 

Lead 

<50 

<50 

<50 

Mercury 

<5 

<2 

<2 

Silver 

<10 

<10 

<10 

Surf AC  cants  (ig/L) 

<.1 

<.1 

<.1 

chlordane 

N/R 

N/R 

N/R 

Endrin 

N/R 

N/R 

N/R 

Lindane 

N/R 

N/R 

N/R 

Metijoxychlor 

N/R 

N/R 

N/R 

Toxaphene 

N/R 

N/R 

N/R 

2,4-D 

N/R 

N/R 

N/R 

2, 4, 5, -TP  silvax 

N/R 

N/R 

N/R 

1 , 2  Dichloroetbylene 

N/R 

N/R 

N/R 

Methylene  chloride 

N/R 

<.2 

N/R 

Tri chloroe  thylene 

N/R 

<.1 

N/R 

PCBs 

<.25 

N/R 

N/R 

Dissolved  oxygen  (mg/1) 

9.3 

12.6 

1  1  .0 

Fecal  coliforms  (/1 00  ml) 

N/R 

40 

N/R 

Total  coliform  (/1 00  ml) 

N/R 

0 

N/R 

pH 

7.0 

N/R 

N/R 

Tempe  r a  tur e  ( “ C ) 

12 

5 

10 

j^Sampling  locations  depicited  in  Figure  3.11. 

Stream  bed  dry  -  no  samples  taken. 

N/R  ■  not  analyzed  for. 


D-11 


TABLE  D.4  -  Continued 
(in  ug/L,  except  where  noted) 


a 

Samplinq  Location  040 

Constituents 

Sampling  Date 

n/82 

1/83  3/83  6/83 

9/83 

Kjeldahl  nitrogen  (mg/L) 

1 

<1 

<1 

<1 

<1 

Nitrate  (mg/L) 

<.1 

<.1 

<.1 

<.1 

<•1 

Nitrite  (mg/L) 

<.02 

<.02 

<.02 

<.02 

<.02 

Oil  &  grease  (mg/L) 

<.3 

<.3 

0.7 

0.5 

0.5 

Organic  carbon  (mg/L) 

6 

2 

4 

4 

1 

Phosphorus  (mg/L) 

<.1 

<.1 

0.1 

.12 

<.1 

Phenols 

<10 

<10 

<10 

<10 

<10 

Barium 

<1000 

<1000 

<200 

<200 

<200 

Cadmium 

<10 

N/R 

<10 

<10 

<10 

Chromium  VI 

<50 

<50 

<50 

<50 

<50 

Copper 

<20 

<20 

<20 

<20 

<20 

Lead 

<50 

<50 

<50 

<20 

N/R 

Mercury 

<5 

<2 

<2 

<1 

<1 

Silver 

<10 

<10 

<10 

<10 

N/R 

Surfactants  (mg/L) 

<.1 

<.1 

<.1 

<.1 

<.1 

Chlordane 

N/R 

N/R 

N/R 

N/R 

N/R 

Endrin 

N/R 

N/R 

N/R 

N/R 

N/R 

Lindane 

N/R 

N/R 

N/R 

N/R 

N/R 

Methoxychlor 

N/R 

H/R 

N/R 

N/R 

N/R 

Toxa phene 

N/R 

N/R 

N/R 

N/R 

N/R 

2,4-D 

N/R 

N/R 

N/R 

N/R 

N/R 

2, 4, 5, -TP  si 1 vex 

N/R 

N/R 

N/R 

N/R 

N/R 

1,2  Dichloroethylene 

N/R 

N/R 

N/R 

<.1 

N/R 

Methylene  chloride 

N/R 

<.2 

N/R 

<.2 

ND 

Trichloroethylene 

N/R 

<.1 

N/R 

<.1 

ND 

PCBs 

N/R 

N/R 

N/R 

N/R 

n/R 

Dissolved  oxygen  (mg/1) 

9.4 

12.5 

10 

9.625 

9.9 

Fecal  coliform  (/1 00  ml) 

N/R 

20 

N/R 

0 

5 

Total  coliform  (/TOO  ml) 

N/R 

0 

N/R 

230 

20 

pH 

7.4 

N/R 

N/R 

N/R 

N/R 

Temperature  (“C) 

12 

5 

10 

18.8 

23 

Sampling  locations  depicited  in  Figure  3.11. 
N/R  »  not  analyzed  for.  ND  =•  none  detected. 
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TABLE  D.4  -  Continued 
(in  ug/L,  except  where  noted) 


a 

Sampling  Location  041 

Constituents 

Sampling  Date 

1/83 

3/83  6/83 

9/83 

Kjeldahl  nitrogen  (mg/L) 

<1 

<1 

<1 

<1 

Nitrate  (mg/L) 

0.2 

<.1 

<.1 

<.1 

Nitrite  (mg/L) 

<.02 

<.02 

<.02 

<.02 

Oil  &  grease  (mg/L) 

<.3 

0.6 

0.5 

0.5 

Organic  carbon  (mg/L) 

6 

4 

4 

1 

Phosphorus  ( mg/L ) 

<.1 

.1 

.11 

<.1 

Phenols 

<10 

<10 

<10 

<10 

Barium 

<1000 

<200 

<200 

<200 

Cadmium 

N/R 

<10 

<10 

<10 

Chromium  VI 

<50 

<50 

<50 

<50 

Copper 

<20 

<20 

<20 

<20 

Lead 

<50 

<50 

<20 

<20 

Mercury 

<2 

<2 

<1 

<1 

Silver 

<10 

<10 

N/R 

N/R 

Surfactants  (mg/L) 

<.1 

<.1 

<.1 

<.1 

Chlordane 

N/R 

N/R 

N/R 

N/R 

Endrin 

N/R 

N/R 

N/R 

N/R 

Lindane 

N/R 

N/R 

N/R 

N/R 

Methoxychlor 

N/R 

N/R 

N/R 

N/R 

Toxa phene 

N/P. 

N/R 

N/R 

N/R 

2,4-D 

N/R 

N/R 

N/R 

N/R 

2, 4, 5, -TP  silvex 

N/R 

N/R 

N/R 

N/R 

1,2  Dichloroethylene 

N/R 

N/R 

<.1 

N/R 

Methylene  chloride 

<.2 

N/R 

<.2 

N/R 

Trichloroethylene 

<.1 

N/R 

<.1 

N/R 

PCBs 

N/R 

N/R 

N/R 

N/R 

Dissolved  oxygen  (mg/1) 

10.5 

10.6 

N/R 

10.5 

Fecal  coliform  (/1 00  ml) 

4 

N/R 

160 

92 

Total  coliform  (/1 00  ml) 

0 

N/R 

192 

NA 

pH 

N/R 

N/R 

N/R 

N/R 

Temperature  (®C) 

6 

9.5 

N/R 

22 

^Sampling  locations  depicited  in  Figure  3.11. 
N/R  »  not  analyzed  for.  NA  •»  not  available. 
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TABLE  D.4  -  Continued 
(in  ug/L,  except  where  noted) 


a 

Sampling  Location  042 

Constituents 

Sampling  Date 

1/83 

3/83  6/83^ 

b 

9/83 

Kjeldahl  nitrogen  (mg/L) 

N/R 

<.1 

Nitrate  (mg/L) 

N/R 

<.1 

Nitrite  (mg/L) 

N/R 

<.02 

Oil  &  grease  (mg/L) 

3 

0.6 

Organic  carbon  (mg/L) 

5 

4 

Phosphorus  (mg/L) 

N/R 

0.1 

Phenols 

<10 

<10 

Barium 

<1000 

<200 

Cadmium 

<10 

<10 

Chromium  VI 

<50 

<50 

Copper 

<20 

<20 

Lead 

<50 

<50 

Mercury 

<2 

<2 

Silver 

<10 

<10 

Surfactants  (mg/L) 

<.1 

<.1 

Chlordane 

N/R 

N/R 

Endrin 

N/R 

N/R 

Lindane 

N/R 

H/R 

Methoxychlor 

N/R 

K/R 

Toxaphene 

N/R 

N/R 

2,4-D 

N/R 

N/R 

2, 4, 5, -TP  silvex 

N/R 

N/R 

1,2  Dichloroethylene 

N/R 

N/R 

Methylene  chloride 

<.2 

<.2 

Trichloroethylene 

<.1 

<.1 

PCBs 

N/R 

N/R 

Dissolved  oxygen  (mg/1) 

11 

10.3 

Fecal  conform  (/1 00  ml) 

1 

N/R 

Total  coliform  (/1 00  ml) 

0 

N/R 

pH 

N/R 

N/R 

Temperature  ( “C ) 

5 

10 

a 

^Sampling  locations  depicited  in  Figure  3.11. 

Stream  bed  dry  -  no  samples  taken. 

N/R  ■  not  analyzed  for. 
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TABLE  D.4  -  Continued 
(in  ug/L,  except  where  noted) 


a 

_ Sampling  Locatj.on  044 

Constituents  _ Sampling  Date _ 


1/83 

3/83 

6/83 

8/83 

9/83 

Kjeld^dll  nitrogen  (mg/L) 

1.7 

N/R 

N/R 

N/R 

Nitrate  (mg/L) 

<•1 

N/R 

N/R 

N/R 

Nitrite  (mg/L) 

<.2 

N/R 

N/R 

N/R 

Oil  &  grease  (mg/L) 

13600 

2.3 

N/R 

2.3 

Organic  carbon  (mg/L) 

120 

25 

N/R 

23 

Phosphorus  (mg/L) 

<.1 

N/R 

N/R 

N/R 

Phenols 

<10 

<10 

N/R 

16 

Barium 

<200 

<200 

N/R 

<200 

Cadmium 

<10 

<10 

N/R 

<10 

Chromium  VI 

<50 

<50 

N/R 

<50 

Copper 

<20 

<20 

N/R 

N/R 

Lead 

<50 

<20 

N/R 

N/R 

Mercury 

<2 

<1 

N/R 

<1 

Silver 

<10 

N/R 

N/R 

N/R 

Surfactants  (mg/L) 

<.1 

.34 

N/R 

0.3 

Chlordane 

N/R 

N/R 

N/R 

N/R 

Endrin 

N/R 

N/R 

N/R 

N/R 

Lindane 

N/R 

N/R 

N/R 

N/R 

Methoxychlor 

N/R 

N/R 

N/R 

N/R 

Toxaphene 

N/R 

N/R 

N/R 

N/R 

2,4-0 

N/R 

N/R 

N/R 

N/R 

2, 4,5, -TP  silvex 

N/R 

N/R 

N/R 

N/R 

Trans-I , 2-Dichloroethene 

N/R 

225 

436/428 

41 .1 

1 , 2-Dichloropropane 

N/R 

N/R 

N/R 

0.3 

Methylene  chloride 

<.2 

1.3 

NO 

NO 

1,1,1 -Trichloroe thane 

N/R 

N  'R 

N/R 

0.7 

Trichloroethylene 

1.9 

1 1  .7 

2.3/1  .8 

2.9 

PCBs 

N/R 

N/R 

N/R 

N/R 

Dissolved  oxygen  (mg/l) 

N/R 

N/R 

N/R 

8.85 

Fecal  conform  (/1 00  ml) 

N/R 

N/R 

N/R 

N/R 

Total  coliform  (/1 00  ml) 

N/R 

N/R 

N/R 

N/R 

pn 

N/R 

N/R 

N/R 

N/R 

Temperature  ("C) 

N/R 

N/R 

N/R 

21 

a 

Sampling  locations  depicited 
No  data. 

M/R  «  not  analyzed  for.  NO  ■■ 

in  Figure  3.11. 

none  detected. 
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TABLE  D.5 


LIST  OF  PESTICIDES  -  DECEMBER  1983 
BEALE  AFB 


Dacthal  W-75 

Aquathol  K 

Hyvar-X 

Roundup 

Amino  Trizaole 

FORE 

Acti-Dione  Thiram 

Avitrol 

Dursban  4E 

Diazinon 

Ficam  W 

Baygon  1.5 

PT  515  -  Wasp  -  Freeze 
Malathion  57% 
Chlorodane 
Dursban  T.C. 

Sevin 

Strychnine  Alkaloid 
Cyanogas 
Warfa  in 
Cythj  m 

Dursban  Crystal 
Octagon 
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TABLE  D.6 


LIST  OF  OIL /WATER  SEPARATORS 
BEALE  AFB 


ID 

Location 

Using  Shops 

Capacity 

A 

1094 

AGE  Wash  RacJc 

808  gal 

B 

1077N 

Fuel  System  Maintenance 

500  gal 

C 

1077S 

Fuel  System  Maintenance 

500  gal 

0 

1075W 

oR-71  Maintenance 

— 

E 

1075E 

SR-71  Maintenance 

— 

P 

1076E 

KC-135  Maintenance 

— 

G 

1076W 

KC>1 35  Maintenance 

— 

H 

1086 

Wheel  &  Tire 

— 

I 

1072 

Aircraft  Wash 

500  gal 

J 

1069 

Transient  A/C  Maintenance 

500  gal 

K 

1064 

Refuel  Vehicle  Wash 

590  gal 

L 

1 058  ( Taxi  1 1 ) 

SR-71  Hangars 

450  gal 

M 

2496 

Motor  pool 

— 

N 

2470 

Refuel  Vehicle  Maintenance 

540  lal 

0 

2427 

Auto  Hobby  Shop 

65  gal 

P 

1243 

KC-135  Maintenance 

— 

Q 

1240 

Uon-Powared  AGE  WasnracJc 

— 

R 

5760 

PAVE  PAWS  'Two  Units) 

— 

S 

2491 

Trana.oortatien 

D-17 


TABLE  D.7 


PETROLEUM  STORAGE  FACILITIES 
BEALE  AFB 


Facility 


Number 

Type  of  POL 

Capacity 

Description 

Location 

402 

JP-7 

10,000 

bbl 

Above-ground 

diked 

POL 

farm 

403 

JP-7 

10,000 

bbl 

Above-ground 

diked 

POL 

farm 

404 

JP-7 

10,000 

bbl 

Above-ground 

diked 

POL 

farm 

405 

JP-7 

1 0 , 000 

bbl 

Above-ground 

diked 

POL 

farm 

406 

JP-TS 

10,000 

bbl 

Above -gro>ind 

diked 

POL 

farm 

407 

JP-7 

10,000 

bbl 

Above-ground 

diked 

POL 

farm 

408 

JP-7 

10,000 

bbl 

Above-ground 

diked 

POL 

farm 

409 

JP-4 

10,000 

bbl 

Above-ground 

diked 

POL 

farm 

417 

JP-4 

1 5 , 000 

bbl 

Above-ground 

diked 

POL 

farm 

418 

JP-4 

15,000 

bbl 

Above-ground 

diked 

POL 

farm 

491 

MOGAS 

595 

bbl 

Above-ground 

diked 

POL 

farm 

492 

MOGAS 

595 

bbl 

Above-ground 

diked 

POL 

farm 

493 

MOGAS 

595 

bbl 

Above-ground 

diked 

POL 

farm 

494 

MOGAS 

595 

bbl 

Above-ground 

diked 

POL 

farm 

495 

MOGAS 

5?5 

bbl 

Above-ground 

diked 

POL 

farm 

496 

MOGAS 

595 

bbl 

Above-ground 

diked 

POL 

farm 

497 

DIESEL 

476 

bbl 

Above-ground 

diked 

POL 

farm 

498 

DIESEL 

476 

bbl 

Above-ground 

diked 

POL 

farm 

499 

DIESEL 

476 

bbl 

Above-ground 

diked 

POL 

farm 

603 

JP-TS 

2-595 

bbl  ea 

Underground 

POL 

farm 
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TABLE  D . 7  ( continued ) 


PETROLEUM  STOPAGE  FACILITIES 
BEALE  AFB 


Facility 


Number 

Type  of  POL 

Capaci ty 

Description 

Location 

— 

Heating 
Fuel  Oil 
(DF-2) 

3  ea  - 
1500,  1000, 
550  gal 

Above-ground  ( no 
dikes) 

Bldg.  1069 

•••• 

Heating 
Fuel  Oil 
(DF-2) 

2  ea  - 

2000  gal 

Above-ground  (no 
diices ) 

Bldg.  1074 
-  1076 

Heating 
Fuel  Oil 
(DF-2) 

3  ea  - 
2300  gal 

Above-ground  (no 
dikes) 

Bldg.  2539 

MOGAS 

12,000,  gal 
10,000,  gal 
7,500,  gal 

Underground 

Bldg.  362 

— 

MOGAS 

3-10,000  gal 

Underground 

Bldg.  3300 

1250 

JP-4 

5,000  gal 

Above-ground  diked 
for  test  cell 

Flightline 

1154 

JP-7 

2-10,000  gal 

Above-ground  diked 
for  test  cell 

Flightline 

1086 

DIESEL 

5000  gal 

275  gal 

Underground 

Above-ground 

— 

1015 

DIESEL 

1000  gal 

Underground 

— 

1060 

DIESEL 

500  gal 

Underground 

— 

1010 

DIESEL 

275  gal 

Above-ground 

— 

5702 

DIESEL 

3000  gal 

Underground 

— 

810 

DIESEL 

275  gal 

Above-ground 

— 

510 

MOGAS 

SCO  gal 

Underground 

— 

830 

MOGAS 

500  gal 

Underground 

— 

800 

DIESEL 

275  gal 

Above-ground 

— 
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TABLE  D.7  (continued) 


PETROLEUM  STORAGE  FACILITIES 
BEALS  AFB 


Facility 

Number 

Type  of  POL 

Capaci ty 

Description 

Location 

815 

DIESEL 

500  gal 

Underground 

— 

124 

DIESEL 

300  gal 

Above-ground 

— 

1150 

MOGAS 

300  gal 

Above-ground 

— 

1034 

DIESEL 

550  gal 

Underground 

— 

2159 

DIESEL 

3000  gal 

Underground 

— 

1430 

MOGAS 

300  gal 

Underground 

— 

1324 

DIESEL 

3000  gal 

Underground 

— 
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TABLE  D.8 


CHANGES  IN  LEVELS  OF  CHEMICAL  ELEMENTS  IN  SOIL 
AT  THE  INCINERATOR  ASH  RESIDUE  SITE  AFTER 
INCORPORATION  OF  THE  RESIDUE 
BEALE  AFB 


Incinerator  Beale  AF  Base 
Elenent  Residue  Soil 


Soil  Analysis 
After  Blending  Tl  for 
Computed^  Fish” (ppm) 


Aluminum 

>10% 

4.0% 

4.01% 

10 

Arrenic 

ND 

ND 

NC 

2 

Antimony 

ND 

ND 

NC 

10 

Barium 

500 

10  ppm 

10.45  ppm 

100 

Beryllium 

ND 

NO 

NC 

1 

Boron 

ND 

ND 

NC 

1000 

Bismuth 

ND 

NO 

NC 

— 

Cadmium 

ND 

ID 

NC 

1 

Calcium 

1  .0% 

1.75% 

NC 

1000 

Carbon 

0.03% 

J.77% 

NC 

— 

Chromium 

500  ppm 

NO 

0.467  ppm 

10 

Cobalt 

ND 

ND 

NC 

25 

Copper 

100  ppm 

100  ppm 

NC 

1 

Gallium 

100  ppm 

ND 

0.092  ppm 

100 

Iridium 

ND 

10  ppm 

NC 

— 

Iron 

1 .5% 

0.5% 

0.501% 

5 

Lead 

20  ppm 

ND 

0.018  ppm 

1 

Lithium 

75  ppm 

5  ppm 

5.06  ppm 

100 

Magnesium 

0.75% 

800  ppm 

806  ppm 

1000 

Manganese 

0.10% 

0.2% 

NC 

50 

Mercury 

NO 

ND 

NC 

0.1 

Molybdenum 

500  ppm 

ND 

0.459  ppm 

70 

Niobium 

ND 

ND 

NC 

— 

Nickel 

600  ppm 

ND 

0.550  ppm 

5 

Phosphorus 

0.8% 

ND 

7.34  ppm 

— 

Potassium 

2.5% 

0.35% 

0.352% 

1000 

Selenium 

NO 

ND 

NC 

2 

Sodium 

<0.5% 

0.9% 

NC 

1000 

Sulphur 

ND 

ND 

NC 

1000 

Silicon 

>10% 

>10% 

NC 

— 

Si Iver 

2  ppm 

4  ppm 

NC 

0.01 

Rubidium 

1 50  ppm 

NO 

0.137  ppm 

— 

Tantalum 

ND 

ND 

NC 

— 

Tellurium 

ND 

100  ppm 

NC 

— 

Tin 

ND 

NO 

NC 

5 

Titanium 

0.3% 

0.1% 

0.1% 

10 

Tungston 

ND 

ND 

NC 

Uranium 

ND 

ND 

NC 

5 
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TABLE  D.8  (continued) 


•  NGES  IN  LEVELS  OF  CHEMICAL  ELEMENTS  IN  SOIL 
AT  THE  INCINERATOR  ASH  RESIDUE  SITE  AFTER 
INCORPORATION  OF  THE  RESIDUE 


Element 

Incinerator 

Residua 

Beale  AF  Base 
Soil 

Soil  Analysis 
After  Ble^t^ing 
Computed 

T1  for  . 
Fish  (ppm) 

Vanadium 

100  ppm 

100  ppm 

NC 

10 

Zinc 

ND 

ND 

NC 

1 

Zirconium 

ND 

ND 

NC 

15 

(1)  Values  computed  by  direct  porportioning.  Size  plot  considered: 

1/2  acre  by  0.5  feet  depth.  Weight  of  soil  100  Ibs/ft  . 

(2)  Data  extracted  from  McKee  £  Wolf,  Water  Quality  Criteria,  Second 
Edition,  1963,  State  Water  Quality  Control  Board,  Sacramento, 
California. 

NC  '  No  change  from  background. 

NO  -  Not  detected. 

Source:  Letter  to  Donald  Rothenbaum,  California  Regional  Water  Quality 
Board  from  General  Niles  Fulwyler,  Director  of  Nuclear  and  Chemical, 
Department  of  the  Army,  November  5,  1980. 
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TABLE  D.9 


ANALYTICAL  RESULTS  OP  SOIL  SAMPLES  FROM  SPILL  AREA 
SOUTH  OF  STORAGE  TANKS  AT  FIRE  PROTECTION  TRAINING  AREA 

MAY  19,  1983 


OEHL 

(2) 

Sample  No. 

Sample  No.^^^ 

T 

Lead 

Chromium^  ^  ^ 

Hexavalen^^  ^ 
Chromium 

26966 

GS830055 

46.63 

20.61 

<0.2 

26967 

GS830056 

1250.0 

30.47 

<0.2 

26968 

GS830057 

9.66 

11.65 

<0.2 

26969 

GS93C0S8 

43.50 

10.78 

<0.2 

26970 

GS8300S9 

347.0 

16.85 

<0.2 

26971 

GS830060 

71  .82 

11.22 

<0.2 

26972 

GS830061 

61.20 

10.12 

<0.2 

26973 

GS830062 

38.04 

9.05 

<0.2 

26974 

GS830063 

22.82 

10.60 

<0.2 

26975 

GS830064 

22.49 

9.99 

<0.2 

26976 

GS830065 

18.87 

10.44 

<0.2 

26977 

GS830066 

27.71 

11.28 

<0.2 

26978 

GS830067 

378.0 

9.94 

<0.2 

26979 

GS830068 

5.57 

18.32 

<0.2 

(1)  All  rcaultc  are  reported  as  alcrcgraffla  per  gram  of  soil. 

(2)  Soil  samples  were  taken  from  fire  protection  training  basin, 
nearby  drainage  ditch  and  100  feet  south  of  south  tank. 
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APPENDIX  E 

TENANT  MISSIONS  -  RRAT.R  APB 


APPENDIX  E 


TENANT  MISSIONS  -  BEALE  AFB 


14TH  AIR  DIVISION 

The  mission  or  the  14th  Air  Division  is  that  of  the  Strategic  Air 
Command  (SAC)  of  which  it  is  a  part.  The  SAC  mission  is  to  maintain  a 
portion  of  SAC  a  force  capable  of  preventing  nuclear  war  by  maintaining 
a  strong  deterrent  posture;  yet  if  war  should  come,  to  destroy  the 
enemy's  war  making  capability.  The  division  performs  three  major 
functions  of  bombardment,  air  refueling  and  reconnaissance. 

7TH  MISSILE  WARNING  SQUADRON 

The  7th  Missle  Warning  Squadron  is  represented  at  Beale  by  the  PAVE 
PAWS  Sea  Launched  Ballistic  Missile  (SLBM)  Detection  and  Warning  system. 
This  high  priority  Phased  Array  Warning  System  (PAWS)  has  a  three-fold 
mission.  The  radar's  primary  and  secondary  missions  are  detection  and 
warning  of  SLBM  and  ICBM  attack  make  it  a  vital  component  of  the  North 
American  Aerospace  Defense  Command's  (NORAD)  Tactical  Warning  and  Attack 
Assessment  system.  The  system's  tertiary  role  supports  the  USAF  SPACE- 
TRACK  System  by  providing  positional  and  velocity  data  on  all  earth 
orbiting  satellites. 

Although  the  system  is  operationally  under  the  control  of  NORAD,  it 
was  initially  placed  under  the  administrative  control  of  SAC. 

1883RD  COMMUNICATIONS  SQUADRON,  AIR  FORCE  COMMUNICATIONS  COMMAND  (AFCC) 

The  1883rd  Communications  Squadron  provides  terminal  air  traffic 
control;  navigation  aids;  and  record  and  voice  communications  services 
for  the  14th  Air  Division,  9th  Strategic  Reconnaissance  Wing,  9th  Combat 
Support  Group  and  all  tenant  units  on  Beale  AFB.  The  1883rd  Communica¬ 
tions  Squadron  is  part  of  the  Air  Force  Communications  Command  (AFCC) 
with  intermediate  headquarters  at  Strategic  Communications  Division, 
Offutt  AFB,  Nebraska. 


DETACHMENT  11,  9TH  WEATHER  SCHADRON  (MAC) 

Detachment  11  provides  weather  support  to  the  14  AD,  9  SRW  and  7 
MWS.  Four  off-base  DOD  facilities  are  supported  by  telephone  briefings. 
Weather  observers  assigned  to  Detachment  11  provide  current  weatlier 
conditions  to  operations  and  control  agencies.  Sophisticated  equipment 
measures  and  records  cloud  heights,  temperature,  dew  point,  surface 
wind,  and  runway  visibility.  Weather  forecasters  provide  briefings  and 
planning  data  for  all  flying  activities  on  a  world-wide  basis.  Observa¬ 
tions  and  forecasts  are  entered  into  the  global  Automated  Weather  Net¬ 
work.  Weather  warnings  and  advisories  are  issued  for  severe  or  hazard¬ 
ous  weather.  Forecasts  are  based  on  experience,  scientific  reasoning 
and  advanced  computer  products.  Meteorological  satellite  data  and 
weather  radar  reports  aid  in  forecasting  and  flight  briefings. 

FIELD  TRAINING  DETACHMENT  525  (ATC) 

FTD  525  located  in  Building  1086  is  a  detachment  of  3785th  Field 
Training  Group  located  at  Sheppard  AFB,  Texas.  They  are  responsible  for 
providing  training  to  maintenance  technicians  assigned  to  9  SRW  on  the 
KC-135Q,  SR-71 ,  TR-1 /U2  and  T-38.  They  also  provide  associate  and 
aircrew  training  to  the  9  SRW.  Courses  in  Advanced  Digital  Techniques, 
Solid  State  and  Integrated  Circuit  Devices,  Basic  Electronics  and 
Soldering  are  available. 

DETACHMENT  1901,  AIR  FORCE  OFFICE  OF  SPECIAL  INVESTIGATONS  (AFOSI) 

The  Air  Force  Office  of  Special  Investigations  is  a  separate 
operating  agency  which  provides  criminal,  fraud,  counterintelligence  and 
other  special  investigative  services  to  all  USAF  activities  world-wide. 
AFOSI  Det.  1901  services  Beale  AFB  and  USAF  interests  in  the  16 
northernmost  counties  of  California. 

SAC  MANAGEMENT  ENGINEERING  TEAM  (SACMET) 

The  Beale  SACMET  is  a  detachment  of  the  3904th  Management  Engi¬ 
neering  Squadron  and  reports  directly  to  the  Director  of  Manpower  and 
Organization,  DCS  Plans,  Headquarters  SAC.  SACMET  constructs  and  imple¬ 
ments  manpower  standards  as  directed  by  Headquarters  USAF  and/or  SAC, 
and  handles  routine  day-to-day  manpower  actions.  SACMET  also,  upon 
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request,  provides  management  consultant  services  geared  toward  finding 
and  implementing  solutions  to  management  problems. 


AIR  FORCE  AUDIT  AGENCY  OFFICE 

Air  Force  auditors  provide  all  levels  of  management  with  an  inde¬ 
pendent,  objective  and  constructive  evaluation  of  the  effectiveness  and 
efficiency  of  management.  They  help  management  achieve  efficient  admin¬ 
istration  of  resources,  including  personnel,  material  and  funds.  Audits 
relate  to  the  need,  acquisition,  custody,  use  and  conservation  of  these 
resources. 

AIR  FORCE  COMMISSARY  SERVICE 

The  Air  Force  Commissary  Service's  mission  is  to  provide  food 
service  to  all  personnel  on  base. 


U.S.  POSTAL  SERVICE 

The  U.S.  Postal  Service  provides  non-military  postal  services  to 
the  base. 
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DECEMBER  28,  1953 


CALIFORNIA 


Landfill  No.  1,  Sewage  Treatment  Plant 
and  Photo  Wastewater  Treatment  Plant 
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USAP  INSTALLATION  RESTORATION  PROGRAM 
HAZARD  ASSESSMENT  RATING  METHODOLOGY 


BACKGROUND 

The  Department  of  Defense  (DOD)  has  established  a  comprehensive 
program  to  identify,  evaluate,  and  control  problems  associated  with  past 
disposal  practices  at  DOD  facilities.  One  of  the  actions  required  under 
this  program  is  to: 

■develop  emd  maintain  a  priority  listing  of  con¬ 
taminated  installations  and  facilities  for  remedial 
action  based  on  potential  hazard  to  public  health, 
welfare,  and  environmental  impacts."  (Reference: 

OEQPPM  81-5,  11  December  1981). 

Accordingly,  the  United  States  Air  Force  (USAF)  has  sought  to  establish 
a  system  to  set  priorities  for  taxing  further  actions  at  sites  based 
upon  information  gathered  during  the  Records  Search  phase  of  its  In¬ 
stallation  Restoration  Program  (IRP). 

The  first  site  rating  model  was  developed  in  June  1981  at  a  meeting 
with  represenatlves  from  USAF  Occupational  and  Environmental  Health 
Laboratory  (OEHL),  Air  Force  Engineering  and  Services  Center  (AFESC), 
fiigineering-Sclence  (ES)  and  CH2M  Hill.  The  basis  for  this  model  was  a 
system  developed  for  EPA  by  JRB  Associates  of  McLean,  Virginia.  The  JRB 
modal  was  modified  to  meet  Air  Force  needs. 

After  using  this  model  for  6  months  at  over  20  Air  Force  installa¬ 
tions,  certain  inadequacies  became  apparent*  Therefore,  on  January  26 
and  27,  19£2,  representatives  of  USAF  0SHI>,  AFESC,  various  major  com¬ 
mands,  Engineering-Science,  and  CH2M  Hill  met  to  address  the  inade¬ 
quacies.  The  result  of  the  meeting  was  a  new  site  rating  model  designed 
to  present  a  better  picture  of  the  hazards  posed  by  sites  at  Air  Force 
installations.  The  new  iv>t:lng  model  described  in  this  presentation  is 
referred  to  as  the  Hazard  Assessment  Rating  Methodology. 
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The  purpose  of  the  site  rating  model  is  to  provide  a  relative 
ranking  of  sites  of  suspected  contamination  from  hazardous  substances. 
This  model  will  assist  the  Air  Force  in  setting  priorities  for  follow-on 
site  investigations  and  confirmation  work  under  Phase  II  of  the  IRP. 

This  rating  system  is  used  only  after  it  has  been  determined  that 
(1)  potential  for  contamination  exists  (hazardous  wastes  present  in 
sufficient  quantity),  and  (2)  potential  for  migration  exists.  A  site 
can  be  deleted  from  consideration  for  rating  on  either  basis. 


DESCRIPTION  OF  MODEL 

Like  the  other  hazardous  waste  site  ranking  models,  the  U.S.  Air 
Force's  site  rating  model  uses  a  scoring  system  to  rank  sites  for 
priority  attention.  However,  in  developing  tnis  model,  the  designers 
incorporated  some  special  features  to  meet  specific  DOD  program  needs. 

The  model  uses  data  readily  obtained  during  the  Records  Search 
portion  (Phase  I)  of  the  IRP.  Scoring  judgments  and  computations  are 
easily  made.  In  assessing  the  hazards  at  a  given  site,  the  model 
develops  a  score  based  on  the  most  likely  routes  of  contamination  and 
the  worst  hazards  at  the  site.  Sites  are  given  ]ow  scores  only  if  there 
are  clearly  no  hazards  at  the  site.  This  approach  meshes  well  with  the 
policy  for  evaluating  and  setting  restrictions  on  excess  DOD  properties. 

As  with  the  previous  model,  this  model  considers  four  aspects  of 
the  hazard  posed  by  a  specific  site;  the  possible  receptors  of  the 
contamination,  the  waste  and  its  characteristics,  potential  pathways  for 
waste  contaminant  migration,  and  any  efforts  to  contain  the  contami¬ 
nants.  Each  of  these  categories  contains  a  number  of  rating  factors 
that  are  used  in  the  overall  hazard  rating. 

The  receptors  category  rating  is  calculated  by  scoring  each  factor, 
multiplying  by  a  factor  weighting  constant  and  adding  the  weighted 
scores  to  obtain  a  total  category  score. 
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The  pathways  category  rating  is  based  on  evidence  of  contaminant 
migration  or  an  evaluation  of  the  highest  potential  (worst  case)  for 
contaminant  migration  along  one  of  three  pathways.  If  evidence  of 
contaminant  migration  exists,  the  category  is  given  a  cubscore  of  80  to 
100  points.  For  indirect  evidence,  80  points  are  assigned  and  for 
direct  evidence,  100  points  are  assigned.  If  no  evidence  is  found,  the 
highest  score  among  three  possible  routes  is  used.  These  routes  are 
surface  water  migration,  flooding,  and  ground-water  migration.  Evalua¬ 
tion  of  each  route  involves  factors  associated  with  the  particular  mi¬ 
gration  route.  The  three  pathways  are  evaluated  and  the  highest  score 
among  all  four  of  the  potential  scores  is  used. 

The  waste  characteristics  category  is  scored  in  three  steps. 
First,  a  point  rating  is  assigned  based  on  an  assessment  of  the  waste 
quantity  and  the  hazard  (worst  case)  associated  with  the  site.  The 
level  of  confidence  in  the  information  is  also  factored  into  the 
assessment.  Next,  the  score  is  multiplied  by  a  waste  persistence 
factor,  which  acts  to  reduce  the  score  if  the  waste  is  not  very 
persistent.  Finally,  the  score  is  further  modified  by  the  physical 
state  of  the  waste.  Liquid  wastes  receive  the  maximum  score,  while 
scores  for  sludges  and  solids  are  reduced. 

The  scores  for  each  of  the  three  categories  are  then  added  together 
and  normalized  to  a  maximum  possible  score  of  100.  Then  the  waste  man¬ 
agement  practice  category  is  scored.  Sites  at  which  there  is  no  con¬ 
tainment  are  not  reduced  in  score.  Scores  for  sites  with  limited  con¬ 
tainment  can  be  reduced  by  5  percent.  If  a  site  is  contained  and  well 
managed,  its  score  can  be  reduced  by  90  percent.  The  final  site  score 
is  calculated  by  applying  the  waste  management  practices  category  factor 
to  the  sum  of  the  scores  for  the  other  three  categories. 
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HAZARD  ASSESSMENT  RATING 
METHODOLOGY  FLOW  CHART 
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FIGUHE  2 

HAZARD  ASSESSMENT  RATING  METHODOLOGY  FORM 
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FIGURE  2  (Continued) 
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IV.  WASTE  MANAGEMENT  PRACTICES 
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Fire  Protection  Training  Areas  No.  1  and  2 
Discharge  Area  No.  2  -  Battery  Shop  Dry  Well 
Discharge  Area  No.  3  -  SR-71  Shelter  Area 
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Discharge  Area  No.  4  -  Army  Biological  Production  Site 
nischarge  Area  No.  6  -  J-57  Test  Cell 
Discharge  Area  No.  9  >  Entomology  Bldg.  2560 
Discharge  Area  No.  5  -  J-58  Test  Cell 
Discharge  Area  No.  10  -  Entomology  Bldg.  440 
Discharge  Area  No.  7  -  AGE  Maintenance/Drainage  Area 
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Discharge  Area  No.  8  >  Transformer  Diainage  Area 
Landfill  No.  3 
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B.  Distance  to  nearest  well 

C.  Land  use/zcning  within  1  aile  radius 

D.  Distance  to  reservation  boundary 
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Rating  plier  Score  Boegiiie 
(3"3)  Score 


3  24 

3  8 

3  8 

&  19 

a  :& 


Subscore  -‘188  x  factor  score  subtotal/naximua  score  subtotal) 
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"it 6  Sated  by;  C.  Margan 


sq'ialirat: 


I.  PECEPTC-RS 


Rating  Factor 

fl.  Population  within  l,iI5C  feet  of  site 
B.  Distance  to  nearest  *6ll 

Land  ::3a/:onir:g  within  !  sile  radius 

D.  !; stance  to  rese-'vation  boundary 

E.  Critical  environEsrta  within  !  mile  radius  of  sits 


Factor  .lui;:- 
fiating  piisr 


'  actor 
Score 


I.  Population  served  by  ground-water  supply 
within  3  ailss  of  site 


Subtotals 


Receptors  subscore  '12?  x  factor  score  subtotal/raaxiH'js  score  subtotal: 


II.  WSSTE  CHflWCTERISTICS 

S.  Select  the  factor  score  based  on  the  estii-atsd  quantity,  the  degree  of  hacard,  and  the 
the  inforaation. 


Factor  Subscore  P  !fro,ti  £3  to  122  cased  on  factor  score  aatrix) 

3.  P;pl;  persistence  *actcr 

Factor  ••.'psccre  P  x  Persistence  Factor  =  Sufcscore  3 

122  X  1.22  -  123 

C.  Apply  physicsi  state  Multiplie*' 

:uSsc-:’'3  3  bhysical  State  luitiplier  =  Waste  Characteristics  Subscor 
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'hcto  rt'aste  iKitcr  TrsatMent  oisr.t 
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A  X  k  a  rm  »*»an  3  .  .  •  1  i_ 

5.  :f  'hare  is  sviispcs  of  laijrsMor.  of  ^szardous  corttaiiiirtaritSi  sssi r*i!<  i'*ur.i  rsc -'C-f'  aiiCsC  ^<'5 
dirsct  avid£;-rcs  cr  W  points  fcr  indirect  evidence.  If  direct  evidence  exists  then  p-ccss: 
or  indirect  evidence  exists,  proceed  to  B. 

Sues 


•'  •  Cl 


5v::5r;:2 


9.  Pate  the  iaisnsti-'i  potential  for  3  potential  pathways:  surface  wate>'  ai^ration,  'looding, 
rigration.  Select  vhe  highest  rating  and  proceed  to  C. 

Patir--  -actor 


snd  ground"' 


3 

WaCr" 


Factor  Multi-  Factor  Maxii-^r 
Pating  piier  Score  Possible 


te- 


3C*ore 


Surface  ;ater  “ig'-stion 

Dieta'ce  ^0  'eareet  surface  water 
Net  precipitaticn 
Surface  erosion 
Surface  perraability 
Rainfall  intensity 


Subtotals 

Subsco:'e  J'cD  x  factor  score  subtotal/'iiaxiaiin  score  subtotal) 


I 

V 

IB 

16 
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S.  Fio-ocing 

•utscore  (123  x  factor  sccre/3) 

3.  Grourd-wate'"  migration 
Decth  to  gr'ound  water 
Net  precipitation 
Soil  perseaoility 
Subsurface  flows 


1 


lirect  access  to  g-ound  water  0 

Subtotals  3 

Subsccre  (133  :<  factor  score  suototal/Maxinua  score  suctotsi) 

C.  Highest  pathway  sucaccre. 

Enter  the  highest  subsccre  value  fres  P,  S-!,  S-2  or  9-3  ab-ove. 

Pathways  Subsccre 
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:v.  ^PSTE  riProPSElffixT  PPPCTIIXS 

rt.  P'-srage  the  three  suiscores  for  receptors,  waste  characteristics,  and  pathways. 

Pecepters  -3 

yasta  Characteristics  ‘.33 

Pathways  67 

Total  335  di-i:ed  by  3  =  :-:ss  "-ai 

5.  Pppl/  factor  for  waste  containment  frora  waste  rjanageawnt  practices. 

Sness  total  score  <  waste  :«nagefiient  practices  factor  =  final  sco'-e 
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\»;-5  of  Sits:  P^GTC  WASTE  INJECTION  WELL  No.  E 

Location.:  PHOTO  WSSTrwSTSP  TP.£PT«ENT  SLANT 

Oats  of  Cpsratiofl  or  Occur r sues:  1SE7-1SS4 
0>i.<st’/0psratcr;  BEALE  APB 
0c-as''ts/Ds3criptiOi-i; 


Sits  Rated  oys  C.  XAfiGAN 


1. 


RECEPTORS 


Rati»tg  Factor 


Factor 
Rati  rig 


-ilti-  Pact  or  Tayi 
plisr  Score 

CC’f'S 


n.  Sopuiatiers  within  1,SO0  fast  or  sits 
3.  Oistarcs  to  nsarsat  wall 
0.  Lar?:  ise/ioning  within  1  ails  radius 
0.  D: stares  to  reservation  boundry 
E.  Critical  enviroraents  within  1  aile  radius  of  site 
Water  quality  of  nearest  surface  water  aody 
5.  Ground  water  use  of  upperaost  aquifer 

H.  Population  served  hy  surface  water  supply 
within  3  siiles  do'wnstrean  of  site 

I.  Population  served  by  ground-water  supply 
within  3  ailss  of  site 


5  13 


Subtotals 

Receptors  subsccre  (133  x  factor  score  subtotal/raaxiaua  score  subtotal) 


w.  *—2  •;  •.fT-*.-u!CS;-3i  UO 

SeUct  :h;  factor  score  based  on  ths  sstifiatsd  quantity,  ths  degVse  of  hararj,  and  d^s 
the  infcrraatiori. 

1.  '‘aSts  quantity  {l-a-iiail,  c-"5diuis,  S-Iargs)  2 

2.  Confiderrce  level  !l=c:rfin,i&d,  E^auspsetra)  1 

3.  '•’arard  ratirg  (l=Iow,  E-"sdiuw,  3=‘'igh)  3 

Factor  Sutacoi'e  A  (fr;?*  EC  to  133  based  on  factor  score  ’natrix)  13? 

3.  -rpl;  psrsiate'cs  factor 

•aotcr  S'^bsetre  A  x  Persistence  Factor  =  Subscore  B 


•SA,--  '5,3 


133 


3.33 


33 


C.  Apply  physical  State  -lultiplirr 

:v:s::r?  3  <  Physical  Stats  Multipiisr  =  -aats  Characteriatics  Subscore 


3? 


1.03 
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P.  If  tfsrs  is  svidsr^cs  of  ;;u;;*5tiori  of  ‘•siai'ious  contsai/iants,  sssig'.  -’svi:;::.-:  fscTor  s’izioc-'s  :f  :?0 
direct  evidsncs  or  SJ  points  for  indirect  evidercs.  If  direct  evidsros  existe  then  procee:  ::■  C 
or  indirect  evidence  e:<ist5,  proceed  to  3. 

loceco*'? 


3.  Rate  the  migration  potential  for  3  potential  pathways:  surface  wate'  iJisraticn,  flocdir-g,  =n:  -rojnd-wace'' 
sigration.  Select  the  highest  rating  and  proceed  to  C. 


Sating  Fector 


Factor  Multi-  Factor  Maximum 
Rating  plisr  Score  Scssible 


(0-3) 


bcore 


!.  Surface  water  Migration 

Distance  to  nesrest  surface  water 
Net  precipitation 
Surface  erosion 
Surface  permeability 
Rainfall  intensity 
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.24 
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Subscore  (ICC  x  factor  score  subtotal/maxiaiirJ  score  subtotal) 


2.  Flooding 

Subscore  (ICC  n  factor  score/3) 


3.  Grcur>d-wat8r  laigration 
Depth  to  ground  water 
Net  precipitation 
Soil  permeability 
Subsurface  flows 
Direct  access  to  ground  water 


3 

C 

C 

0 
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24 


Subtotals 

S'jdscore  llCC  x  factor  score  subtotal/maxiM'jB  score  subtotal) 


C.  Highest  pathway  subscore. 

Enter  the  highest  subscore  value  from  Q,  5-1,  5-2  :>•  5-3  acove. 


Pathways  Subscore 


i^nOIC  ».*•». '"•.-‘u I 
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i.  If  thsra  is  avidar^B  of  aisration  of  harardoua  ccr.tauiriarttj,  assijn  f.i3>a".:.v.  factoi*  ICO  joir: 
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E.  Sate  the  laigratioo  potential  for  3  p-otential  pathways:  surface  water  ^'oodirij,  r^:d  gr^urr-'is: 
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Surface  erosion  333 
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Rainfall  intensity  2  8  16 
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2.  Sround-water  riiigraticn 
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Subsurface  flows 

Direct  access  to  jrourc  4atar 
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C.  Highest  pathway  sutscore. 

Sntar  the  highest  sucscors  .slue  fro's  R,  3-1,  3-2  or  3-3  s:o.-e. 

rsthwavs  S'-cecore 
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waste  Characteristics  IvO 

Pathways  Z* 

"otsl  193  diviced  by  3  =  :•* 

S*  fpplS'  faoto**  for  waste  containHent  fro;?  waste  'naregenerit  practicss. 

Sross  total  score  x  waste  ■'.arage'iisnt  practices  ^accor  =  *ir:3i  scora 


BESTAVA;L 


It  I 


f-acs  • 


.'^#57  pnpy 

'•^in*'..  i.*’  ‘'^?;.%w  ii.-Wi-wwuOi  rw»\fi 


wr  •. 


Na*ur  vi  'JiT5»  i’attS'**'  f^^JI«i’;*  .avp  *  wiSCr.at'Jr  "I'Sa  ■•v*  « 

LCCitivnS  S'i«luiriy  I'vGu 

Dats  cf  Gparsti  jn  or  Gccurrancs!  “id  to  1-333 
Ctii'«!-/rp«i-atvr:  Saala  SF3 
CC'Sr.cer.ds/GaacripnM-;  Nautraliiad  battery  acid  discharged  to  dry  well 


“argan 


Site  "ated  by:  C. 

I.  RECEPTORS 

Rating  Factor 

fl.  Population  within  1,W3  fast  of  sita 

B.  Distance  to  risarest  well 

C.  Land  use/zoning  within  i  aile  radius 

D.  Diatarnre  to  reservation  boundary  • 

E.  C'itical  envirorsents  within  1  aile  radius  of  sita 
P.  Water  Quality  of  nearest  surface  water  body 


Factor 

Rating 

(0-3) 

3 

1 

2 


Multi-  "actor 
plisr  Score  Possible 


10 


.'tf 


12 

T:> 


I.  'Opulation  ser'ved  by  ground-water  supply  3  i 

within  3  Milas  of  sita 

Subtotals 

Receptors  subscore  (100  x  factor  score  subtotal/aaxiaijii  score  subtotal: 


130 


II.  W3TE  CMPRPCTERISTICS 

3,  Select  the  factor  score  based  on  the  estiaated  quantity,  tha  dagraa  of  hazard,  a-rd  t*e 
the  infor^aticn. 


Factor  Suzicora  3  ''froffl  c3  to  100  based  on  factor  score  matrix) 
.-;;Iy  ;s''3i5terice  factor 

'•■ctor  H'ibscora  5  .<  Carsiszaria  "sctor  =  Sybscore  B 

:3  <  1.00  =  30 

"■  state  .’ultiplisr 

lucsc:;?  c  ■<  ^ysical  State  Multiplier  =  Waste  Characteristics  Subsccr 
30  X  1.00  =  30 


able  copy 


H-9 


Nite  of  Sits;  Bsttsry  Repair  Shop _ _ _ _  _ 

il:.  PflTriUAYS  .  ,  -  „  . 

S.  If  thers  is  evidancs  of  aigration  of  hazardous  coiitaainants,  assigr  ffisvr.;^  ractor  s-iraccrj  ".u: 
direct  avidsnce  or  SC  points  'or  irdirect  avidence.  If  direct  evidercs  exists  then  prrcee;  t:  Z. 
or  indirect  avidanca  exists,  proceed  to  B. 

S.jbscjfs 

3.  Rata  the  aigration  potantial  for  3  potential  pathways:  sunfaca  wate-  Migration,  flooding,  and  grounc-^rt 
'migration,  "elect  rhe  highest  rating  and  proceed  to  C. 


Rating  Pactcr 


factor  Multi-  Factor  Maj-iMun 
Rating  pliar  Score  Rossitle 


1.  Surface  -ater  Migration 

Dieta.ncs  to  oaarest  surface  watar 


Nat  precipitation 
Surface  erosion 
Surface  penreability 
Rainfall  intensity 


Subtotals 


58  135 


Subscora  (IM  x  factor  score  subtotal/JMxinun  score  subtotal) 

2.  Floeding  9  1  9 

Subscjre  <199  x  factor  score/3) 

3.  Ground-water  Migration 

Cepth  to  grourid  water  1  8  8 

Net  precipitation  989 

Soil  pemability  9  3  3 

Subsurface  flows  989 

Direct  access  to  ground  water  939 

Subtotals  3 

Subscors  ?199  x  factor  aco”?  subtotal /rraximiu  score  subtotal? 

C.  Hipest  patrv.a,'  sut score. 

enter  tne  highss:  subscore  value  frein  a,  9-1,  3-5  or  c-3  above. 

Pathways  Subsccre 


f4i 

i/*  •^r’w.auCS 

3.  Pversge  the  three  subscores  *or  receptors,  waste  characteristics,  an: 

Receptors  42 

'iaste  Characteristics  SC 

Pathways  !» 

Total  17?  divided  by  3  =  !' 

3.  Apply  factor  for  waste  contair,s!ent  f^om  waste  ?Mr^gK:9wt  practices, 
cross  total  score  •<  waste  -nanagefitent  practices  *3c;or  =  '-..nal  score 


f’NPL  SCI-E 


H-10 


BEST  AVAILABLE  COPY 


Na::a  jf  Site:  SS7t  Shelter  Srea  Drainage  Ditch _ 

::i,  35T>Jus'.‘s  ...  r  . 

If  there  is  evidence  of  aisration  of  hazardous  contasunantsi  assijn  niaxi:i!Uiii  feotcr 
direct  eviiar^e  or  83  points  for  indirect  evidence.  If  direct  evidence  exists  tnen 
or  indii'Kt  evidence  exists,  proceed  to  B. 


B.  Ra' 
aigr 


te  the  iiicnstion  potential  for  3  potential  pathways:  surface  wate*'  inisraticn,  'loc 
gration.  Select  the  highest  rating  and  proceed  to  C. 


■uSSCO-'r  of 

proceec  t-: 

Subsccre 
sding,  ind  I': 


cointH  f;** 
if  no  eviss 


Rating  -actor 


1.  Surface  4ater  (Migration 

Distance  to  nearest  surface  water 
Xet  p'-ecipitation 
Surface  erosion 
Surface  pemability 
Rainfall  intensity 


Factor 

Rating 

(3-2; 


Multi¬ 

plier 


factor  Maxii'Ufs 
Scire  “ossibla 
Score 


Subtotals 

Subscore  (133  *  factor  score  subtotal/waxiflua  score  suototal) 


24 

3 

-3 

13 

15 

S8 


2.  Flooding 

Sibscore  (133  x  factor  score/3) 

3.  Srcund-water  migration 

Depth,  to  g-ound  water 

):et  precipitation 

Soil  perwaoility 

Subsurface  flows 

Direct  access  to  ground  water 


0 


1 

3 

3 

3 

3 


1 


Subtotals'  9 

Subscore  (138  x  factor  score  subtotal/fsaxistuM  score  subtotal) 

C.  Highest  pathway  suascore. 

Enter  ;he  highest  subscore  value  from  8-1,  3-2  or  E-3  above. 

Pathways  S'lbscore 


u 

is 

24 

133 

54 

3 

3 


■£4 

IS 

llA 


IV.  HASTE  MAflfioSeiT  SRKTICES 

A.  Hverage  the  thrH  subscores  for  receptors,  waste  characteristics,  ar; 

•Receptors  ^ 

Haste  Characteristics  S4 

Pathways  54 

Total  163  divi.jed  by  3  = 


3.  Apply  factor  for  waste  contaiwient  froK  waste  sanagesent  practices, 
gross  total  score  x  waste  T.anagsi!;snt  practices  *'actc.'  =  firai  score 

S3  '  1.33 


•  ^  .rs 


sc:*  5 


best  available  copy 


H-i2 


’J2:a95  fissssp^iT  wTiNis 


Niisa  of  3ita:  Lindfill  Nc.^ 

Location:  South  of  eth  St.‘*5t  -  adjacent  to  So.  Earle  Road 
Date  of  "piration  or  Occurrence;  Early  1953* s  to  1963 

OwnrVGparator;  Seale  fEB.  ^  ......  .  .  .  .  ,  . 

Ccswents/Deecriptioni  Burned  daily  until  19£5  -  received  photo  treattaent  piant  aludje 

Site  Rated  by:  C.  }(anaan  _ 

iriECEPTORS 


Rating  Factor  (3*3) 

fl.  Population  Mithin  1,0M  feet  of  site  3 

B.  Distance  to  nearest  well  21 

Z,  Land  use/:oning  within  1  Nile  radius  1 

D.  Gista.ncs  to  reservation  boiindary  1 

I.  Critical  envircnaents  within  1  nile  radius  of  site  2  1 

liater  quality  of  nearest  surface  water  body  1 

G.  Srourd  water  'ise  of  uppermost  aquifer  2 

H.  .^oQuIatior.  served  by  surface  water  supply  3 

within  3  si  Ik  downstream  of  site 

I.  Population  served  by  ground*water  supply  3 

within  3  lilK  of  site 

Subtotals 

Receptors  subscore  (133  x  factor  score  subtotal/maximua  score  subtotal! 


Factor  Multi-  factor  Maxinum 
Rating  plier  Score  Possible 
(3-3)  Score 


II.  UPSTc  CHfiRflCTERISTICS 

fl.  Select  the  factor  score  based  on  the  Ktimated  quantity,  the  degree  of  hazard,  and  the  confidenca  level 
the  information. 

1.  Itaste  quantity  (I=5aall,  2*xediu«,  Sslarge)  3 

2.  Confidence  level  (Isconrinoed,  Sl^suspected)  1 

3.  Hazard  rating  (Islow,  S^tiediuM,  3^igh)  1 

Factor  Subscore  P  (from  23  to  133  based  on  factor  score  ’zatri.x)  53 

3.  ^ply  ;3''3i5t9r-e  factor 

^ actor  jybscore  P  x  Persistence  Factor  =  Sufcscot'e  3 

59  X  1.39  =  S9 

C,  Ppply  p-hysical  state  -ultiplie'* 

Subscore  B  <  Physical  State  Multiplier  »  Waste  Characteristics  Subscore 
58  X  3.75  »  3fl 


best  AVI\1L^BLE  GOPV 


H-13 


Mast  cf  Sit«: 


Landfill  c 


3*55  !  of  £ 


III.  WTMMYS  .  ,  .  r  <  >,  •  .  - 

3.  If  thara  is  evidanca  of  aigration  of  hazardous  contaainarits,  assign  5iaxiriiu«  factor  5ucsc;>'9  of  :vv! 

dirsct  avidencR  or  83  points  for  indirect  svidance.  If  direct  evidence  exists  then  proceed  to  C.  If  no  evicence 
or  indirect  avidance  exists,  proceed  to  B.  -  « 

aubscore  C 

B.  Rate  the  aigration  potential  for  3  potential  pathways:  surface  water  aigration,  flooding,  and  groino-^iter 
aignation.  Select  the  highest  rating  and  proceed  to  C. 


Rating  Factor 

1.  Surface  Hater  Migration 

Distance  to  nearest  surface  water 
Net  precipitation 


Factor  Miilti-  Factor  Msxi.tium 
Rating  plier  Score  Possible 
(0-3)  Score 


Surface  eixsion 
Surface  peraeability 
Rainfall  intensity 


Subtotals 


Subscore  (IM  x  factor  score  subtotal/naxiauM  score  subtotal) 

2.  Flooding  2  1 

Subscore  (130  x  factor  score/3} 


3.  Grcund-*ttter  Migration 

Depth  to  ground  water  1  8  6  £4 

Net  precipitation  0  6  0  18 

Soil  perwability  0  3  0  £4 

Subsurface  flows  0  8  0  £4 

Direct  access  to  ground  water  0  83  £4 

Subtotals  3  114 

Subscore  (130  x  factor  score  subtotal/isaxiaua  score  subtotal)  7 

C.  Highest  oathway  sutscore. 

Enter  the  highest  subscore  value  fr:a  fl,  B-1,  B-2  or  B-3  above. 

Pathways  Subscoi'e  67 


y.  ’/iPSTE  rPKSKMENT  PfiPCTIIS 

•  S,  3'veragi  the  three  subscores  for  receptors,  waste  characteristics,  ira  pathways. 

Receptors  51 

Haste  Characteristics  38 

Pathways  67 

Total  155  divided  by  3  =  5£  jross  tc: 

B.  Ppply  factor  for  waste  containment  froa  waste  aanagesent  practices. 

Sross  total  score  x  waste  aanagesient  practices  factor  =  final  score 


H-14 


*»4jT8  if  Sits!  L'tlifli”**  i'lC'ivJIIs.  l5itl''J  ms  “  DlsCha!‘||e  NOi  • 

Lc-cstio"!  Sc«tr-.ris:  c-r  Ss^-itafv  -ssisnita?'  Toastsiant  PUr^t 
Cats  of  Spe>-3tio:'.  ;.••  vsr-s!  1S52  -  lSs9 
SxnsT'/Cparit:.'!  Saals  P" 

Cc'ws.'ita.-Cs-ir'iption;  Tsatir.j  of  whsat  stw  rust  -  sthylsne  o-(ida  ard  pissibl/  TCE 
Sits  Rits-i  Oy:  C.  Manjan 


I.  RECEPTORS 


Rating  Factor 


A.  Population  within  1,^3  feat  of  sits 

B.  Cistanca  tc  naarast  i«H 

Z,  Lard  .sa/ionirg  within  1  siila  radius 

0.  Distarca  to  raia'".ati-:n  boundary 

E.  "'itica!  environments  within  1  .uile  radius  of  sitt 


within  3  ailes  dcwnsirsaa  of  site 
I.  Population  asrved  ty  ground-water  supply 
within  3  miles  of  site 


Factor 

Rating 


Subtotals 


lulti-  F- 


RKeptors  subscore  (130  x  factor  score  subtotal/caxisnja  score  subtC'tai; 


II.  WASTE  D^AFACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity,  the  degree  of  harar:,  and  the  crrfi:s-;s  is-  si  •• 

the  inforaation.  ..i  »  ... 

1.  Waste  quantity  (lasaall,  Ssfiediua,  Salargej  1 

i,  Confider-ci  level  (leconrirsed,  Ssjuspected)  1 

3.  '-azard  rating  ''.slow,  cssieciuw,  3=high)  1 

Factor  Sutsccre  A  (frw  23  to  133  based  on  factor  score  matrix!  33 

B.  A;pl.  ;srsi:-r-'.:f  -ictor 

-rit.r  Bffc-cote  A  ^  Persistence  Factor  »  Sutscore  5 

33  <  1.33  =  ^ 

C.  Apply  physical  state  multiplier 

Subscrre  B  ■<  Physical  State  l^ultiplier  =  Waste  Characteristics  Subscore 
23  X  1.38  =  ■  33 


BEST  AVAILABLE  COPY 


H-15 


i  <  I « « n  I  r  .a  •  1 1  f ri.l 


III.  wrnusYS 

a  if  ther#  is  svidinci  of  aijraticn  cf  harardous  KRtaainants,  assign  Baxis’:'.)  facto?'  s':bscc‘'9  of  130  points 
dirKt  •vidmcf  or  80  points  for  indirect  eviderce.  If  direct  ev.derice  exists  then  proceed  to  C.  If  no 
or  indirect  evidence’ exists,  proceed  to  B.  -  .  . 

Subsoore  Z 


S  ron 
evidence 


B.  Rate  the  eijration  potential  for  3  potential  pathways:  surface  water  aigration,  flooding,  and  ground-water 
sigration.  Select  the  highest  rating  and  proceed  to  L 


Rating  Factor 


1.  Surface  Uatcr  Migration 

Distance  to  nearest  surface  water 
Net  precipitation 
Surface  erosion 
Surface  peroeability 
Rainfall  intensity 

Subtotals 


Factor  Multi-  Factor  Naxisui 
Bating  plier  Score  P-i’seible 
(0-3)  Score 


!d  13 

18  c4 


sa  108 


Subscore  (189  x  factor  score  suCtotal/Baxioije  score  subtotal) 

2.  Flooding  2  1 

Subscore  (169  x  factor  score/3) 

3.  Ground-water  ligration 

"epth  to  ground  water  1  8 

Net  precipitation  9  5 

Soil  perecability  3  8 

Subsurface  flows  9  8 

Direct  access  to  ground  water  8  3 

Subtotals 

Subsccre  163  .x  factor  score  subtotal /.■Mxia'ia  eccre  subtotal) 
3.  Highest  pathway  subscore. 


8  114 


It  pathway  subscore. 

Inter  the  highest  subscore  va’i^a  'ro:;  fl,  B-I,  5-2  or  3-3  above. 


Pathways  Subscore 


IV.  liaSTE  pRfiCTICES 

a.  iversge  the  three  subscores  for  recepters,  waste  characteristics,  sr-d  ?5thwa;S. 

Receptors  59 

Waste  Characteristics  33 

Pathways  67 

Total  156  divided  by  3  =  :3 

2.  Apply  factor  for  waste  containaent  from  waste  saragsrent  practices. 

Srcas  total  score  x  waste  wanagesient  practices  factor  =  ^mal  score 


best  available  copy 
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r.aS535.  C.I1  ’"•  i  "i 


Ns:;*  :f  3;‘.ri  'fj:  -s..  -  .iii.-.st';*  r-fii  » 

-jcaJicft!  :i-? 

Sate  if  j;e(’ati:n  :-i'  GciUf'f’srces  Ijbv  s  'o  -r'sssftt 

/C*fif'3CC‘r 5 

C^i^iants/CesCr'ipt-.crt:  Cily  rurtoff  discharsed  to  ditch 
Sits  Ratad  hy:  2. 

iriEipTGRS 


Rating  Factor 

P.  Population  within  1,SS3  fast  of  site 
B.  Distance  to  nearest  -^11 


c. 

D. 

E. 

m 

r, 

U. 


Lard  yse/coning  with:*'  I  sils  radius 
Distance  to  reservation  iMundary 
Critical  environaents  within  1  aile  radius  of 
Water  quality  of  nearest  surface  water  icdy 
Ground  siatsr  use  of  upperacst  aquifer 
Population  ser'.ed  iy  surface  water  supply 
within  3  ailss  donnstreas  of  site 
Population  served  by  ground-water  supply 
within  3  Miles  of  site 


sits 


Factor 

Rating 

■:v5-2’- 

3 
1 


piis-' 


4 
10 

3 

5 


Score 


a/'i’.iu" 

^oasibl: 


1£ 
t  > 


.2 


Subtotals 


Receptors  subscors  (IW  x  factor  score  subtotal/aaxiHus  score  subtotal 


II.  ussTc  2^r«:*e?ist:-:s 

H.  Select  the  factor  score  based  on  the  estiaated  quantity,  the  degree  of  h.acarc,  ard  the  cor-ice'ce  le-.ei  ‘J 
the  infonation. 

1.  Vlasta  quantity  !ls5aall.  i=?;6d;!W,  S^larje)  1 

2.  Jonfiderice  level  ■’l=coriiira’«J,  2ssuspscted)  1 

3.  Hazard  rating  I'lslow,  2a5edita,  3»high)  3 

Factor  Subsco-’e  A  (free  cB  to  IBfl  based  on  factor  score  .satrix) 

2,  Apply  persistence  ‘actor 

•a:*..:;-  Suiacers  a  x  Persistence  Factor  =  Subsc 


SC 


jUDSCOre  d 


.00 


00 


C.  Apply  physical  state  multiplier 

Gucscore  B  Physical  State  Multiplier  =  Haste  Characteristics  Hucscore 


60 


1.00 


BEST  AVAHAEl 


*T— ■>  7 


III.  pamiflYs 

a.  If  there  is  eviderce  of  aiaration  of  hazardous  ccr.ta51ir.ant3,  333:5^  !ta>iauM  factor  aijcaco-'a  of  li 
direct  evidence  or  M  points  for  indirect  evidence.  If  direct  eviderce  exists  then  proceed  to  C. 
or  indirect  evidence  exists,  proceed  to  B. 

=.;c3c:.re 

B.  Rate  the  eigration  potential  for  3  potential  pathways;  surface  water  Bigration,  fIc.odi»'g,  ?.nc  gr: 
■igration.  Select  the  highest  rating  and  pr-oceed  to  C. 


Rating  Factor 


Factor  Multi-  Factor  Maviu-rc 
Rating  plier  Score  Possible 
kC-3)  Score 


I.  Surface  Hater  Migration 

Dista.nce  to  nearest  surface 
Net  pracipitaticn 
Surface  erosion 
Surface  perireability 
Rainfall  intensity 


Subtotals  cd  ld& 

Subscore  (1B9  x  factor  score  subtotal/ii^xisuH  score  subtotal)  54 

2.  Flc-»iing  B  1  0  3 

Subscore  (105)  x  factor  score/3)  i 

3.  Ground-water  iiigration 

Ceoth  to  ground  water  I  3  8  54 

ties  precipitation  0  6  3  13 

Soil  perwability  0,8  8  14 

Subsurface  flows  0805^ 

Direct  access  to  ground  water  8  8  0  34 

Subtotals  3  114 

Subsccre  (ISC  x  factor  score  subtotal/siaxiuijj  score  sustotaD  7  • 

C.  Highest  pathway  subscore. 

Enter  the  highest  subscore  value  froe  P,  3-1,  3-2  or  S-5  stove. 

Pathways  Subscore  Z* 


IV.  HASTE  Mft-lftGEJEIT  PRACTICES 

R.  Average  the  three  subacores  for  receptors,  waste  characteristics,  ar.d  pathways. 

Receptors  42 

Haste  Characteristics  £v 

Pathways  54 

Total  156  divided  by  3  *  52 

B.  Apply  factor  for  waste  contairwent  froH  waste  sanageeent  practizes. 

Gross  total  score  x  waste  aanagesent  practices  ^'sctor  =  final  score 


best  AH 


fl-18 


(>.11  M 
tl  t 


Nine  of  Sits:  tNTGMCLGGY  WTER  DISCHBIJGE  fiREfi  -  DISCHARGE  ftREfi  No.  5 

Locaticn:  BLDG.  S5GO 

Cate  of  Opsratiori  or  Cccurrsncs:  1931-PRESEf'l7 

Owwr/Oparator:  BEfiLE  flFB 

CoBsients/Csscription:  TRNK  KflSH  DISCHfiRGE  TO  GROUND 


Sita  Rated  by:  C.  NWGAN 


!.  RECEPTORS 


Rating  Factor 

fl.  Population  within  1,532  fast  of  sits 

B.  Distance  to  nearest  mbII 

C.  Land  use/:cning  within  1  aile  radius 

D.  Distance  to  reservation  boundry 

E.  Critical  environaents  within  1  aila  radius  of  sita 

F.  llater  quality  of  nearest  surface  watar  body 
3.  Ground  water  use  of  upperaost  aquifer 

H.  Population  served  by  surface  water  supply 
within  3  ailes  downstreae  of  site 

I.  Population  served  by  ground-water  supply 
within  3  ailes  of  site 


Factor  -ulti-  Factor 

Rating  plisr  Score  "ossibl; 

(3-3)  icorr 


Subtotals 


Receptors  s'ubscore  (100  x  factor  score  subtotal/aaxisua  score  subtotal) 


II.  WPSTE  CHfiRCCTERISTICS 

0.  Select  the  factor  score  based  on  the  estiaated  quantity,  the  degree  of  ‘•azard,  ar-j  the  ;:rri:s'.;=  -.j  a- 
the  inforsation. 

1.  viaste  quantity  3:^iiiB,  Sslarge)  1 

2.  C-onfidence  level  (l=ccnfirKed,  2=5u3pected)  1 

3.  Hazard  rating  (Islcw,  c=*i»diuM,  3=high)  3 

Factor  Subscore  R  Ifrcfl  20  to  100  based  on  factor  score  aatrix)  £0 

B.  Apply  persistence  factor 

Factor  Subscore  fi  x  Persistence  Factor  =  Subscore  B 


C.  Apply  physical  state  multiplier 

Sutscore  B  k  Physical  State  Multiplier  »  'Jaste  Characteristics  Subscore 


best  available  copy 


*,4t 


S.  If  tftsi'a  is  sviaainca  vf  aijraticn  af  warardous  caritaKif.Brits,  sssigr  "axi-V''  "•:::■>•  r.ca'or  s  •:*  ; 

dlrKt  evjdeiwa  or  33  points  *or  indirect  e.icerce.  If  direct  sviCsnc?  5>ist3  ;ro:55:  to  C.  ; 
or  indirect  evidence  exists,  proceed  to  3. 

Sfibsco'-e 


3.  Rati  the  Migration  potential  for  3  potential  pathways:  surface  water  Migration,  fleecing,  arc  groura- 
aigration.  Select  the  highest  rating  and  proceed  to  C. 


Rating  factor 


Factor  Multi-  Factor  Kaxitiua 
Rating  plier  Score  Possible 


1.  Surface  Water  Migration 

Distance  to  nearest  surface  water 
Net  precipitation 
Surface  erosion 
Surface  peraeability 
Rainfall  intensity 

subtotals 


18  13 

ib  24 

58  138 


Subscore  (103  x  factor  score  subtotal/ntaKinniii  score  subtotal) 

2.  Flooding  0  1  8 

Subscore  (133  x  factor  score/S) 

3.  Bround-watir  Migration 

Depth  to  ground  water  I  8  9 

Net  precipitation  3  6  >  0 

Soil  penxeability  3  8  -  3 

Subsurface  flows  383 

Direct  access  to  gro'ind  water  3  3*3 

Subtotals  8 

Subscore  (133  x  factor  score  eubtotal/i'axiinua  score  subtotal.' 

Z.  Highest  pathway  subscors. 

Enter  the  highest  subscore  value  froa  P,  3-1,  5-2  or  3-3  above, 

Pathways  Subscore 


IV.  WSTE  MRNflSEKENT  osfiCTICES 

P.  Pversge  the  three  subscores  *or  receptors,  waste  characteristics,  ard  pathways. 

Receptors  28 

Waste  Characteristics  23 

Pathways  54 

total  152  jividac  by  2  = 

B,  Ppply  factor  for  waste  ■ontsi.nwent  fi"oa  wasts  ranage-en:  pr'actices. 

Gross  total  scora  x  waste  <;anags'«nt  practices  factor  =  finsl  sc:re 


avwlable  COPV 


.L,» . » . .  r  - rj>  v .  k-:vj .V.  r,  •  v 


■  i  s  .•  ...s.  .  .Ts.  (.i.i  w.:.  r  “  rr  ■•!.•  j  - 

L;:3V.y.;  Suilcir:  1',!- 

latj  if  Cps>'it :■;■••  r  G::u’>'iv;r!  IStJ's  Pressrit 
Gwr^i'/Cpat'itvf!  Sss’.s  , 

C«ri3'»t3/"83:''iptici’!  Gily  t'uwff  to  ditch  -  iCE  -iSSu  in  5C  3  for 

Site  Sated  by:  3.  M-creth 


I.  REEPTOKS 


Factor 

Ratine 

(e-35 


ciaaniip 


Multi¬ 

plier 


Rating  Factor  (?-35 

A.  Population  within  feet  of  site  1 

B.  Distance  to  nearest  wall  — t -  I'i 

C.  Land  use/ioning  within  1  nile  radius  1 

D.  Distance  to  ''sservaticn  bcur^Jary  1  ? 

E.  Critical  environients  within  1  lile  raoius  of  site  J  I'i 

L’atar  quality  of  nearest  sur'ece  water  body  1  ; 

3.  c-'ourd  water  uee  of  ipperisost  aquifer  2  ■ 

•*.  roculation  served  by  surface  water  supply  ii  : 

witnin  3  ailes  downstrsam  of  site 

I.  -opuUtion  served  by  ground-water  supply  3 

within  3  siles  of  site 

Subtotals 

Receptors  subscore  (ICO  x  factor  score  subtotal/iiaxi:au!i  S’Core  subtotal) 


55  1:C 


II.  WASTE  CWlRACTERISTICS 

3.  Select  the  factor  score  based  on  the  estiaated  quantity,  the  degree  of  hazard,  ano  tns  cen'i 
the  information. 

1.  Waste  quantity  (l=scaH,  issiedii:!,  S^large)  1 

2.  Confidence  le-.el  d-zenfiraed,  2«su3pected)  I 

3.  Hazard  rating  dslow,  Sawdiua,  2»high)  3 

factor  Subscers  A  ffron  20  to  ICO  based  on  factor  score  •sat'‘i.t;  iC 
2p-*.y  psrsisterze  'actor 

Factor  Subs-zore  A  >:  ?eraiater-;e  Factor  *  Subsco-e  3 

53  :<  1.39  =  53 

■3.  Apply  physical  state  roltiplier 

Sacaoore  3  ■<  Physical  State  Multiplier  »  Waste  Characteristics  Subscors 


•s/.*2  ,sV5. 


g£S-[/WWUBltCOPV 


;!-2l 


»5»l »  *  •;!  •  k 


Natu  or  3;:»;  ;-;3  Tss:  Call 


nr.  pfiThvsYS 

ft  4k 


3.  If  thara  is  eviSer,ce  of  aijraticn  of  ''.ssas'doos  contsSinarits,  ass;;',  -iiaxi'r./-  ■s; 
diract  evider.ca  or  SC  .coir.os  for  indirect  eviderca.  If  direct  evidence  e-isti 
or  indirect  avidercs  exists,  procead  to  3. 

S.  Rate  the  laisratior  cctentisi  for  3  potential  pathways:  surface  water  ^ij-'iti.y. 
!9igratiori.  Select  the  highest  rating  and  proceed  to  C. 


tor  H-.osc:-' 
then  p"o:55 


r 


Rating  Facto-' 


Surface  'ij^er  hicr’j-'  y 

Distance  ■  la.-est  sur-acs  water 


Factor 


fa^lrV!’ 


Rating  pliar  Score  ^oasitle 

«;  Zl':  r 


'•‘■si  praciptcation 
Surface  erosion 
Surface  permeability 
Rainfall  intensity 


3 

3 

2 


Subtotals 


la 

15 


Sabscore  ilM  <  factor  score  subtotal /wax iauri  score  suctctal) 
•lowing  C  1 


Subscore  -ICC  x  factor  sc:re/3) 

3.  Sro-jrd-»i3t6r  migrat-cn 
Cscth  to  ground  «atsr 
Net  proci-itaticn 
Soil  perteacilit'y 
Subsur-'ace  flows 
Direct  access  to  ground  water 


Subtotals 

S-kscore  ;iC3  x  factor  score  suototai/maximuit  sc:''e  suatocal; 
C.  fiighest  pathway  s^.cscore. 

Srte-'  the  -ighes:  suksco-’e  vilue  from  3,  3-1,  S-£  :>•  j::ve 

Rathwaya  Sutsc:-? 


c4 

103 

3 

C 


15 

•a 


:v.  -KSTS  hfi.'.'PGtjejT  :r;c:i:ss 

A.  Average  t'-'e  three  subacores  for  receptors,  waste  ir,;  -i:-.,;.:. 

Recaptors  !£ 

iaste  Characteristics  50 


r'athfiays 
Total 


lw5  Oiviced  oy  •  = 


3.  Apply  *a:tor  -or  waste  cortaircen  ’*  ;  T'cin  waste  wregeEent  practices, 
j'osi  total  sco.-’a  ■<  waste  ..^araga'^ent  practices  factor  =  'inal  score 


53 


X 


::-22 


BEST 


available  copy 


•a"»  ;>■  aitJ!  ,“Ju..'^  aHjr  Ewkj.  -i-v  -  ji  ^-zr-  ...  .t 

wCCiwicrs  >u  cui«c»  '••fc 

Okts  cf  Cfsration  or  Gcc‘:rrsr.ca:  IlsS-lGSC 
Ci*r.»r/C;s;'it  :r!  BtrLZ 

Ccwisr.tr'Gsscription;  MIXING  flFK  -  S.S.  GGFNSa  CF  GLZG.,  DFAIN  -'E?  -  5: 


Sit*  Rate-^  ijy;  C.  MAN5a,N 


I.  RECEP’CRS 


Rati.-ij  Factor 


Factor  '^■.Iti- 
P=::ri5  plier 


P.  2.;p::iatior,  wither;  l,.ZGZ  ^55t  of  iita 

B.  Zistar's  to  raaroit  >«li 

C.  Lar.c  Jas/corir;  withir  1  stile  ►•adius 
3.  2i stares  to  reservation  boandry 

E.  Critical  environasnts  within  1  nil*  radius  of  sits 

F.  water  quality  of  nearest  surface  watsr  'wdy 
S.  Ground  water  use  of  upperwost  aquifer 

H.  Pcpulstion  served  tjy  surface  water  supply 
•with;r.  3  ailea  downstrean  of  site 
!.  population  served  by  ground-water  supply 
within  3  miles  -of  site 


Subtotals 


Receptors  subscore  (IW  x  factor  score  subtotal/fsaxiara  score  sustc:?!) 


*!.  '.aSTi  CHCRfiCTERISTICS 


select  the  factor  score  based  on  ohe  eeti-ated  quantity,  the  dsj,- 
th*  information. 


1.  Waste  quantity  (l^sEall,  ;e.,'s.d;;j;;j  j-lc^qs' 

2.  C-onfidsres  I?- el  'Iscor.fir-e:,  cesuspectsd) 

3.  Haiard  rating  ;i=low,  2-^ediu3,  3=high) 

Factor  Subsco.'s  3  (from  cG  to  183  based  on  factor  score  aa: 

3.  3p?ly  pereisterce  factor 

R.-:tor  cubscors  0  X  "ersistencB  Factor  =  Subsoors  3 


C.  Cpply  physical  state  multiplier 

subscore  3  t  Physical  State  Multiplier  =  Waste  Charecteristics  ::i 


BEST  AVAILABLE  COPY 


S,  If  <h8r8  is  JviasftCi  of  fu:a:'dou3  contsaiciairita,  issigr  i:':  ;; 

dlcKt  «vi«r.ce  or  sJ  poirita  ‘or  ii^irsct  eviierica.  If  difsct  sviasncr  5>i=t3  p-'o:;?:  I.  !• 

or  indirect  evidence  eA'.sts,  proceed  to  3. 

S-..c3c:''5 


3.  Rate  the  nijration  potential  for  3  potential  pathways:  surface  water  wisration,  flooding,  ,'•0 
tijralion.  Select  the  highest  mating  and  proceed  to  C. 


Rating  ^actor 


Factor  Hulti-  Factor  “axiMum 
Rating  plier  Score  Possible 
(0-3)  Score 


1.  surface  Water  Sigrecion 

Distance  to  nearest  surface  water 
Net  precipitation 
Surface  erosion 
Surface  perseability 
Rainfall  intensity 


13  13 

16  2A 


Subtotals 


S8  103 


Sub3coi*e  (100  X  factor  score  subtotal /max  inua  score  subtotal) 


2.  Flooding 


Suoscore  (103  x  factor  sccre/S) 


3.  Ground-water  »!igraiion 
Depth  to  ground  water 
Vet  precipitation 
Soil  pemeability 
Subsurface  flows 
Direct  access  to  ground  water 


Subtotals 


S'ibscore  >'i?0  X  'ector  score  s-iCtotsl/-'3xiuu::  score  subtotal; 


Highest  pathway  subscors. 

inter  the  h;;hMt  subscore  value  h,  3-1,  r-2  or  3-3  above. 


Pathways  Subscore 


IV.  WSTF  .KPNPGcflSrr  'RCCTTCcS 

-varage  thg  three  subscores  for  ^ecepto'S,  waste  charscte'-istics,  ar:  ?e':h;,ay=. 


Receptors 

Usste  Characteristics 
Pathways 


•'mUik  *ww  w  * 


8.  Spply  'actor  for  waste  oontsirffert  f>'0'ii  waste  :*srsga~ant  practicss. 
Gross  total  acoi-a  x  -asts  i:»na5e'.:ar.t  pwacoices  factor  =  =::fe 


BEST  AVAILABLE  COPY 


•*•*•  ••«»••»  •-<»  «  ■*  m  '•^mm'm'^’  ' ‘m  ' 

Niu#  vf  Sitia  nGt  niii'.tc^'iSriCS  i'\u 


^. , , ,  , , «  . 
54‘'?.«T 


‘.ocitic-n:  Building 

uAli  cf  Cpa'-ation  or  Cc:'.)'-’5r;8;  '.Bcf'j  t:  ^'-sssnt 
C«f«i'/Cf3<‘4t'5i';  c8al«  -.-B 

CoKant3/C*3Cri?tiori!  Cily  run  off  fr;ra  riijintanance  and  cl'Hning  of  Sround  Equipuerl 
Site  Patsd  by:  S.  Mcreth 


I.  RECEPTORS 
Rating  Factor 


Factor  Multi-  Factor 
Rating  clisr  icora 
(0-3) 


A.  Population  within  1,000  feet  of  site  3  ^ 

B.  Distance  to  r»arest  well  1  IC 

C.  Land  use/zoning  within  1  aile  radius  3  3 

D.  Distance  to  reservation  boundary  1  5 

E.  Critical  environoents  within  1  nils  radius  of  site  3  13 

iJater  quality  of  nearest  surface  water  :ody  i  : 

S.  Ground  water  use  of  upperrs-ost  aquifer  c  « 

H.  Population  served  by  surface  water  supply  3  i 

within  3  siles  downstrean  of  site 

I.  Population  served  by  ground-water  supplv  3  6 

within  3  ailes  of  site 


Subtotals 

Receptors  subscore  (100  k  factor  score  aubtotal/flaxiM  score  auctotar; 


II.  WASTE  CHfiRACTERISTICS 

A.  Select  the  factor  score  based  on  the  astlaated  quantity,  the  deerse  of  hacard,  v 
the  inforaation. 


1.  Waste  quantity  (l=saall,  -soiediuK,  3sUr;e)  1 

2.  ConfideriCB  level  (Iwccnrirred,  Sssuspected)  i 

3.  Hazard  rating  llalow,  ’“'^ediuoi,  3ahi;h)  3 

factor  Subscore  A  (fro^  £0  to  1C0  based  on  factor  score  r,itri:u 

3.  Apply  ;-5--'5i3ter.:e  factor 

'■actor  Subscore  A  x  Persistence  Factor  =  Bubscore  5 


68  X  3.30  a  4fl 


Apply  physical  state  Multiplier 

sucsccre  E  x  Physical  State  hultipiiar  =  '-Jaste 


Characteristics  i.es::".; 


43  X  1.30 


33 


H-2b 


BEST  AVAILABLE  COPY 


ftn  %  *Us  •_*  "Ji  V  f*/ 


>*.£  •"«  wy  w>  irv 


M«it  of  Siti:  PSc  Vaa  ar.d  Srainasa  Diit;h 


: 

•r^r  .  ..  w 


:::.  pathusys 

2.  If  tJ’ira  ia  eviianca  :-f  aisratiori  of  hazardous  coritasir.4r.tS)  ass;;’’'  :,i3Xi.MU'’'i  'ac:.:.'  su;;: 
dirKt  svidersca’or  32  points  for  ir^Jirsct  avidencs.  If  direct  Bvi'sence  ther 
or  indirect  rvidsrcs  a-xists,  proceed  to  B. 


1. .. 

i»v  w..:.  a  '  V 

C,  .f  ■’lO  sv’-er. 


:UC score 


0> 


Bating  factor 

1.  Surface  Water  Migrstioi' 

Cistance  to  r^arest  surface  ^ater 
Net  prscipitation 
Surface  erosion 
Surface  permeability 
Rainfall  intensity 

Subtotals 

Subscore  (109  x  factor  score  subtotal 
S.  Flooding 

Subscore  (109  x  factor  score/3) 

3.  Ground-wter  iigration 
Dtpt.h  to  ground  ^Mter 
Diet  precipitation 
Soil  persiability 
Subsurface  flows 
Direct  access  to  ground  -water 

Subtotals  3 

Subscore  '122  x  factcr  score  subtotal/.ea’xisufj  score  s-obtotal) 

C.  Highest  pathwy  e-.-bscore. 

Sneer  the  hignest  subscore  /alue  frcii  fl,  0-1,  B-2  or  3-2  abov=. 

3sthways  Subscore 


path-ways:  surface  water  fiiigrati-on, 
!ceed  to  C. 

factor  M<ilti-  Factor  har.;-’v.i 
Batina  plier  Scc-re  Possicli 
(2-3)  s-core 

3 

e 

24 

24 

9 

G 

9 

iS 

0 

a 

9 

24 

3 

6 

18 

13 

2 

a 

16 

24 

53 

1-23 

laxiBUN  sc-ore  subtotal) 

54 

9 

1 

9 

3 

9 

1 

3 

3 

9 

6 

9 

Is 

9 

3 

3 

24 

9 

3 

2 

9 

3 

5 

loodirg,  5. 


:V.  WfiSTt  >ft‘«GDeiT  PRACTICES 

St  Svarage  the  three  subscores  for  receptors,  waste  characteristics,  ere  -•st'’"Si'S. 

RKeptors  43 

Waste  Characteristics  ^ 

Pathways  54 

T'Otal  144  divided  2  =  -3 

B.  Apply  factor  for  waste  contair!tsr.t  fr.o»  waste  fflanager,:6nt  practices. 

Gross  total  score  x  ..aste  nanagement  prktices  ‘actor.  =  final  score 


45  X  1.22 


BEST  AVAILABLE  COPY 


KSZ3SD  PSSESSJSiT  !»?:‘.’5  ‘iTVCITwCSV 


o'  Tits;  'i;.  1 

Lccition;  wsit  of  s^:st:''5  -a'itjr;-  'fisstsMtir  Trsatsarit  Slari: 

5«tt  of  Cfsrstior.  or  uzc^<rirzr.  tarly  13*0’ s 
Cwnsr/CNrator:  csala  SFB 

Co^sasntsi'Csscriptior.:  Cpsi'atad  during  sirly  lS40’s  -  identified  from  is.-’isl  pnotos. 
Site  Rated  by;  C.  Kangan 


I.  RECEPTORS 


Rating  Factor 

A.  Population  within  1,003  feet  of  site 

B.  Distance  to  nearest  hsII 

C.  Land  use/zoning  within  1  lilc  radius 

D.  Distance  to  reser'vation  boundary 

E.  Critical  environnnts  within  t  wile  radius  of  site 

F.  Uater  quality  of  rearsst  surf see  water  body 

G.  Ground  water  use  of  uppensost  aquifer 

H.  Population  served  by  surface  water  supply 
within  3  tiles  downstreae  of  site 

I.  Population  served  by  ground-water  supply 
within  3  tiles  of  site 


Factor  Kulti-  Factor 

Rating  plisr  Scot's  'issirle 

(3-3)  SDOre 


Subtotals 

Receptors  subseort  (138  x  factor  score  subtotal/taxisui  score  subtotal) 


137  l£3 


n.  UAS7E  CHPRACTERtSTICS 

A.  Select  the  factor  score  based  on  the  estiaated  quantity,  the  degree  of  hazard,  and  the  conficerca  !3'>el 
the  inforaation. 

1.  Uaste  quantity  (l«saall,  S^iut,  3«large)  1 

2.  Confidence  level  (laconfirted,  S^suspccted)  Z 

3.  Hazard  rating  (l»Iow,  2awediui,  3>high)  1 

Factor  Subsccre  A  (fret  28  to  180  based  on  factor  score  aatri:<)  £0 

B.  Apply  persistence  factor  ' 

"actor  Subsccre  A  x  Persistence  Factor  s  Subscore  B 


Apply  physical  state  aultiplier 

Subsnrt  9  x  Physical  State  Multiplier  «  llaste  Characteristics  Subsccre 


BEST  AVAILABLE  COPY 


H-27 


Nuf  cf  Sita: 


Landfill  No.t 


=353  2  :f  2 


in.  MTlStflYS 

fl.  If  thara  is  avidenca  of  aigratioii  of  harardous  ccntaainants,  assign  aaxiiaurii  factor  aotscrfs  of  103  j 
direct  evidence  or  SC  points  for  indirect  evidence.  If  direct  evidence  exists  tnen  p>'c-c£5d  to  C.  r... 
«r  indirect  evidence  exists,  proceed  to  B. 

•■:i£ccre 


I 


.  Rate  the  sigratior.  pc-tential  for  3  pc-tential  pathviays:  surface  **at3r  migration,  flooding,  ji^d  groand-wats*' 
eigratior^  Select  the  highest  rating  and  proceed  to  C. 


Rating  Factor 


Factor  Kulti-  Factor  Mayi!ii'.iiii 


I.  Surface  Water  Migration 

Distance  to  nearest  surface  water 
Net  precipitation  • 

Surfsrc  eromisn 


Sorfece  erosion 
Surface  permeability 
Rainfall  intensity 


Rating 

(8-3) 


2 

3 

2 


plier  Score  Possible 
Score 


5 

6 
8 
6 
8 


Subtotals 


24 

2 

2 

18 

16 

58 


Subscore  (168  x  factor  score  subtotal/maxiaua  score  subtotal) 


2.  Flooding 

Subscore  (ICO  x  factor  score/3) 

3.  Ground-water  migration 

Depth  to  ground  water  • 

Net  precipitation 
Soil  pereeability 
Subsurface  flows 
Direct  access  to  ground  water 


1 

2 

2 

2 

2 


1 


Subtotals 

Subsccre  (IDQ  x  factor  score  subtotal/naxiaun  score  subtotal) 

Z.  HighHt  pathway  sudscore. 

Enter  t*.s  highest  subscore  value  froa  P,  8-1,  B-2  or  S-3  scove. 

Pathways  Subsccre 


24 

Ic 

24 

18 

24 

133 

54 

3 

57 


24 

13 

a 

24 

24 

II4 


57 


:v.  UflSTE  WlPGEXEf.T  PRI^TICH 

a.  average  t*’e  three  subscores  for  receptors,  waste  characteristics,  ard  pachAi/s. 

Receptors  39 

'ulaste  Characteristics  IS 

Pathways  57 

"ctal  142  divided  by  3  =  47  j-'css  total  sco-'s 

9.  Ppply  factor  for  waste  containeent  froix  waste  nanagseent  practices. 

Gross  total  score  <  waste  isanagement  practices  factor  »  fir.al  score 


47  X  l.M 


best /WAiMBLE  copy 


K-28 


•n  •  > 


«  *  ^  •  *•  •  Wb'*«W>»  • 


Ni':a  Sita; 


■i";3 


_  _  >*1111  •:.••;»••  ^;.  .i*s;.'i;6  ".’Sa  •  wis 

Lccaticn;  Cn  Jit*;  Strii:  b*t««irt  5  i.-’i  5  Ucsats 
Data  0*  Cpii  iti  •''  wCi-r"'ariiiJ  Ii77  •  Im 
C^*.»'.‘3;aratvr:  'aals  2?!' 

Co!;M'ik3i'rnc»*iption:  '^8:ei»3d  quantikiaa  of  transforsar  oils 


SiSa  ^ita-j  by:  C.  ‘Ur.jsi'i 

rispSs” 


Rating  Factor 

A.  Population  within  1,393  feet  of  site 

B.  Distance  to  r«arest  well 

C.  land  ase/:oning  within  1  aile  '*sdius 
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GLOSSARY  OF  TERMINOLOGY  AND  ABBREVIATIONS 

ABG:  Air  Base  Group. 

ACFT  MAINT:  Aircraft  Maintenance. 

AOC:  Air  Defense  Command. 

AP;  Air  Force. 

AFB:  Air  Force  Base. 

AFCS;  Air  Force  Communications  Service. 

AFESC;  Air  Force  Engineering  emd  Services  Center. 

APR:  Air  Force  Regulation. 

AFRES:  Air  Force  Reserve. 

APS:  Air  Force  Station. 

AFSC:  Air  Force  Systems  Command. 

AGS:  Aerospace  Ground  Equipment. 

AGS:  Aircraft  Generation  Squadron. 

ALLUVIUM:  Materials  eroded,  transported  and  deposited  by  streams. 

ALLUVIAL  FAN:  A  fan-shaped  deposit  formed  by  a  stream  either  where  it 
issues  from  a  narrow  mountain  valley  into  a  plain  or  broad  valley,  or 
where  a  tributary  stream  joins  a  main  stream. 

AMS;  Avionics  Maintenance  Squadron 

AQUICLUDE;  Poorly  permeable  formation  that  impedes  ground-water  move¬ 
ment  and  does  not  yield  to  a  well  or  spring. 

AQUIFER;  A  geologic  formation,  group  of  formations,  or  part  of  a  forma¬ 
tion  that  is  capable  of  yielding  water  to  a  well  or  spring. 

AQUITARO:  A  geologic  unit  wnich  impedes  ground-water  flow. 

ATC:  Air  Training  Command. 

AVGAS:  Aviation  Gasoline. 
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BES:  Bioenvironmental  Engineering  Services. 

BIOACCUMULATE:  Tendency  of  elements  or  coapounds  to  accumulate  or  build 
up  in  the  tissues  of  living  organisms  when  they  are  exposed  to  these 
elements  in  their  environments,  e.g.,  heavy  metals. 

BOWSER:  Metal  tank  mounted  on  4  wheels  and  used  to  collect  liquid 
wastes  including  contaminated  fuels,  hydraulic  fluids,  etc. 

CAMS:  Consolidated  Aircraft  Maintenance  Squadron. 

Cds  Chemical  symbol  for  cadmium. 

CE:  Civil  Engineering. 

CERCLA:  Comprehensive  Environmental  Response,  Compensation  and 
Liability  Act. 

CES:  Civil  Engineering  Squadron. 

CIRCA:  About;  used  to  indicate  an  approximate  date. 

CLOSURE:  The  completion  of  a  set  of  rigidly  defined  functions  for  a 
hazardous  waste  facility  no  longer  in  operation. 

CMS:  Component  Maintenance  Squadron. 

COO:  Chemical  Oxygen  Demand,  a  measure  of  the  amount  of  oxygen  required 
to  oxidize  organic  and  oxidizable  inorganic  compounds  in  water. 

COE:  Corps  of  Engineers. 

COMO :  Command . 

CONFINED  AQUIFER:  An  aquifer  bounded  above  and  below  by  impermeable 
strata  or  by  geologic  units  of  distinctly  lower  permeability  than  that 
of  the  aquifer  itself. 

CONFINING  UNIT:  An  aquitard  or  other  poorly  permeable  layer  which 
restricts  the  movement  of  ground  water. 

CON-fAMINATION :  The  degradation  of  natural  water  quality  to  the  extent 
that  its  usefulness  is  impaired;  there  is  no  implication  of  any  specific 
limits  since  the  degree  of  permissible  contamination  depends  upon  the 
intended  end  use  or  uses  of  the  water. 

CONUS:  Continental  United  States. 

CHS:  Component  Repair  Squadron. 

CSC:  Combat  Support  Group. 

Cut  Chemical  symbol  for  copper. 
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DET:  Detachment. 

DIP:  The  angle  at  which  a  stratum  is  inclined  from  the  horizontal. 

DISPOSAL  FACILITY:  A  facility  or  part  of  a  facility  at  which  hazardous 
waste  is  intentionally  placed  into  or  on  land  or  water,  and  at  which 
waste  will  remain  after  closure. 

DISPOSAL  OF  HAZARDOUS  WASTE:  The  discharge,  deposit,  injection,  dump¬ 
ing,  spilling,  or  placing  of  any  hazardous  waste  into  or  on  land  or 
water  so  that  such  waste  or  any  constituent  thereof  may  enter  the  envi¬ 
ronment  or  be  emitted  into  the  air  or  discharged  into  any  waters, 
including  ground  water. 

DOD:  Department  of  Defense. 

DOWNGRADIENT:  In  the  direction  of  decreasing  hydraulic  static  head;  the 

direction  in  which  ground  water  flows. 

DPDO:  Defense  Property  Disposal  Office,  previously  included  Redistri¬ 

bution  and  Marketing  (R&M)  and  Salvage. 

DUMP;  An  uncovered  land  disposal  site  where  solid  and/or  liquid  wastes 
are  deposited  with  little  or  no  regard  for  pollution  control  or  aesthe¬ 
tics;  dumps  are  susceptible  to  open  burning  and  are  exposed  to  the 
elements,  disease  vectors  and  scavengers. 

EFFLUENT:  A  liquid  waste  discharge  from  a  manufacturing  or  treatment 
process,  in  its  natural  state,  or  partially  or  completely  treated,  that 
discharges  into  the  environment. 

EMS:  Equipment  Maintenance  Squadron. 

EOD;  Explosive  Ordnance  Disposal. 

EP:  Extraction  Procedure,  the  EPA's  standard  laboratory  procedure  for 
leachate  generation. 

BPAi  U.S.  Environmental  Protection  Agency. 

EPHEMERAL  AQUIFER:  A  water-bearing  zone  typically  located  near  the 
surface  which  normally  contains  water  seasonally. 

EROSION:  The  wearing  away  of  land  surface  by  wind,  water,  or  chemica’ 

processes .  | 

FAA:  Federal  Aviation  Administration. 

FACILITY:  Any  land  and  appurtenances  the.'ecn  and  thereto  used  for  the 

treatment,  storage  and/or  disposal  of  hazardous  wastes.  ^ 

’»  FAULT:  A  fracture  in  rock  along  which  the  adjacent  rock  surfaces  are 
differentially  displaced. 
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F«:  Chemical  symbol  for  iron. 

FLOOD  PLAIN:  The  lowland  and  relatively  flat  areas  adjoining  inland  and 
coastal  areas  of  the  mainland  and  off-shore  islands,  including,  at  a 
•ininum,  areas  subject  to  a  one  percent  or  greater  chance  of  flooding  in 
any  given  year. 

FLOW  PATH:  The  direction  or  movement  of  ground  water  as  governed  prin¬ 
cipally  by  the  hydraulic  gradient. 

FMS:  Field  Maintenance  Squadron. 

FPTAt  Fire  Protection  Training  Area. 

FT:  Fire  Training  Area. 

GATR:  Groutui  to  Air  Transmitter  Receiver  Site. 

GC/MS:  Gas  chromatograph/mass  spectrophotometer,  a  laboratory  procedure 
for  identifying  unlcnown  compouikis. 

GLACIAL  TILL:  Unsorted  auid  unstratified  drift  consisting  of  clay,  sand, 
gravel  and  boulders  which  is  deposited  by  or  underneath  a  glacier. 

GROUND  %iATER:  Hater  beneath  the  land  surface  in  the  saturated  zone  that 
is  under  atmospheric  or  artesian  pressure. 

GROUND  WAT3R  RESERVOIR:  The  earth  materials  and  the  intervening  open 
spaces  that  contain  ground  water. 

HARDFILL:  Disposal  sites  receiving  construction  debris,  wood,  miscel¬ 
laneous  spoil  material. 

HARM:  Hazard  Assessment  Rating  Methodology. 

HAZARDOUS  WASTE:  As  defined  in  RCRA,  a  solid  waste,  or  combination  of 
solid  tmstes,  which  because  of  its  quantity,  concentration,  or  physical, 
chemical  or  infectious  characteristics  nay  cause  or  significantly  con¬ 
tribute  to  an  increase  in  mortality  or  an  increase  in  serious,  irrever¬ 
sible,  or  incapacitating  reversible  illness;  or  pose  a  substantial 
present  or  potential  hazard  to  human  health  or  the  environment  when 
improperly  treated,  stored,  transported,  or  disposed  of,  or  otherwise 
managed. 

MAZAROOOS  WASTE  GENERATION:  The  act  or  process  of  producing  a  hazardous 

waste. 

HEAVY  METALS:  Metallic  elements,  including  the  transition  series,  which 
include  many  elements  required  for  plant  and  animal  nutrition  in  trace 
concentrations  but  which  become  toxic  at  higher  concentrations. 

Hgt  Chemical  symbol  for  nercuryc 

HQ:  Headquarters. 


HWS:  Hazardous  Waste  Storage. 

INCOMPA-riBLE  WASTE:  A  waste  unsuitable  for  commingling  with  another 
waste  or  material  because  the  commingling  might  result  in  generation  of 
extreme  heat  or  pressure,  explosion  or  violr.it  reaction,  fire,  formation 
of  substances  which  are  shock  sensitive,  friction  sensitive,  or  other¬ 
wise  have  the  potential  for  reacting  violently,  formation  of  toxic 
dusts,  mists,  fumes,  and  gases,  volatilization  of  ignitable  or  toxic 
chemicals  due  to  heat  generation  in  such  a  manner  that  the  likelihood  of 
contamination  of  ground  water  or  escape  of  the  substance  into  the  envi¬ 
ronment  is  increased,  any  other  reaction  which  might  result  in  not 
meeting  the  air,  human  health,  and  envircnmental  standards. 

INFILTRATION:  The  movement  of  water  through  the  soil  surface  into  the 

ground . 

IRP:  Installation  Restoration  Program. 

JPTS:  Jet  Propulsion.  (Fuel  used  for  U-2  aircraft.)  Low  flash  point. 

JP-4;  Jet  Propulsion  Fuel  Number  Four.  Low  flash  point. 

JP-7:  Jet  Propulsion  Fuel  Number  Seven.  High  flash  point. 

LEACHATE:  A  solution  resulting  from  the  separation  or  dissolving  of 
soluble  or  particulate  constituents  from  solid  waste  or  other  nan-placed 
medium  by  percolation  of  water. 

LEACHING:  The  process  by  which  soluble  materials  in  the  soil,  such  as 
nutrients,  pesticide  chemicals  or  contaminants,  are  washed  into  a  lower 
layer  of  soil  or  are  dissolved  and  carried  away  by  water. 

LINER:  A  continous  layer  of  natural  or  ma.n-made  materials  beneath  or  on 
the  sides  of  a  surface  impoundment,  landfill,  oi  landfill  cell  which 
restricts  the  downward  or  lateral  escape  of  hazardous  waste,  hazardous 
waste  constituents  or  leachate. 

LOX:  Liquid  Oxygen. 

LYSIMETER:  A  vacuum  operated  sampling  device  used  for  extracting  pore 
water  samples  at  various  depths  within  the  unsaturated  zone. 

MAC:  Military  Airlift  Command. 

MAINT:  Recording  System  Maintenance. 

MATS:  Military  Air  Transport  Service, 

MAW:  Military  Airlift  Wing. 

MEK:  Methyl  Ethyl  Ketone. 

MCZ>t  Million  Gallons  per  Day. 


HOAt  Operating  Area. 

MOGAS:  Motor  gasoline. 

Mn:  Chemical  symbol  for  manganese. 

MONITORING  WELL:  A  well  used  to  measure  ground-. ater  levels  and  to 
obtain  seuiples. 

M(XIAINS:  An  accvmulation  of  glacial  drift  deposited  cheifl/  by  direct 
glacial  action  and  possessikig  initial  constructional  form  independent  of 
the  floor  beneath  it. 

MSL:  Mean  Sea  Level.  The  reference  MSL  used  by  the  O.S.  Geological 
Survey  is  the  MSL  of  1929  (also  referred  to  as  NGVD  of  1929). 

MIMITION  ITEMS:  Munitions  or  portions  of  munitions  having  an  explosive 
potential. 

MONITIONS  RESIDUE:  Non-explosive  segments  of  waste  munitions  (i.e., 
bomb  casings). 

MCOi  Non-conmiasioned  Officer. 

NCOIC:  Non-commissioned  Officer  In-Charge. 

NOT:  Non-destructive  Inspection. 

NET  PRECIPITATION:  The  amount  of  annual  precipitation  minus  annual 
evaporation. 

NC?VD:  National  Geodetic  Vertical  Datum  of  1929.  The  NGVD  of  1929  is 
the  mean  sea  level  elevation  of  1 929. 

NON-CALCAREOOS I  Not  bearing  calcium  carbonate  (Caco.)  a  characteristic 
mineral  of  marine  paleoenvironment. 

NPOES:  National  Pollutant  Discharge  Elimination  System. 

OEHLt  Occupational  and  Environmental  Health  Laboratory. 

OZCt  Officer-Zn-Charge. 

OMSt  Organisational  Maintenance  Squadron. 

OPNSi  Operations* 

ORGANIC:  Being,  containing  or  relating  to  carbon  compounds,  espoclally 
in  which  hydrogen  is  attached  to  carbon. 

06Zt  Office  of  Special  Inv«  .tigations. 

OiGi  Symbols  for  oil  and  grease. 


PAVE  PAWS:  A  reidar  system  capable  of  detecting  SLBM  and  ICBM  attack. 

PCB:  Polychlorinated  Biphenyl;  liquids  used  as  a  dielectrics  in  elec- 
crical  equipment. 

PERCOLATION:  Movement  of  moisture  by  gravity  or  hydrostatic  pressure 
through  interstices  of  unsaturated  rock  or  soil. 

PERMEABILITY:  The  capacity  of  a  porous  rock,  soil  or  sediment  for 
transmitting  a  fluid  without  damage  to  the  structure  of  the  medium. 

PD-680:  Cleaning  solvent. 

pH:  Negative  logarithm  of  hydrogen  ion  concentration. 

PL:  Pub:  c  Law. 

PMEL:  Precision  Measurement  Equipment  Lab. 

POL:  Petroleum,  Oils  and  Lubricants. 

POLLUTANT:  Any  introduced  gas,  liquid  or  solid  that  makes  a  resource 
unfit  for  a  specific  purpose. 

POTENTIALLY  ACTIVE  FAULT;  A  fault  along  which  movement  has  occurred 
within  the  last  25-million  years. 

POTENTIOMETRIC  SURFACE:  The  imaginary  surface  to  which  water  in  an 
artesian  aquifer  would  rise  in  tightly  screened  wells  penetrating  it. 

PPB;  Parts  per  billion  by  weight. 

PPM;  Parts  per  million  by  weight. 

PSIG:  Pounds  per  square  inch  gage  -  reading  from  a  pressure  indicator. 
PRECIPITATION:  Rainfall. 

QUATERNARY  MATERIALS:  The  second  period  of  the  Cenozoic  geologic  era, 
following  the  Tertiary,  and  including  the  last  2-3  million  years. 

QUICKTRANS:  Automated  Terminal  Service. 

RCRA;  Resource  Conservation  and  Recovery  Act. 

RECHARGE  AREA:  A  surface  area  in  which  surface  water  or  precipitation 
percolates  through  the  unsaturated  zone  and  eventually  reaches  the  zone 
of  saturation.  Recharge  areas  may  be  natural  or  manmade. 

RECHARGE:  The  addition  of  water  to  the  ground-water  system  by  natural 
or  artificial  processes, 

RTS:  Reconnaissance  Technical  Squadron. 
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RWOS:  Radioactive  Waste  Disposal  Site. 

SAC:  Strategic  Air  Command. 

SANITARY  LANDFILL:  A  land  disposal  site  using  an  engineered  method  of 
disposing  solid  wastes  on  land  in  a  way  that  minimizes  environmental 
hazards. 

SATURATED  ZONE:  That  part  of  the  earth's  crust  in  which  all  voids  are 
filled  with  water. 

SCS:  U.S.  Department  of  Agriculture  Soil  Conservation  Service. 

SEISMICITY:  Pertaining  to  earthquakes  or  earth  vibrations. 

SLUDGE:  Any  garbage,  refuse,  or  slude  from  a  waste  treatment  plant, 
water  supply  treatment,  or  cu.r  pollution  control  facility  and  other 
discarded  material,  including  solid,  liquid,  semi-solid,  or  contained 
gaseous  material  resulting  from  industrial,  commercial,  mining,  or 
agricultural  operations  and  from  community  activities,  but  does  not 
include  solid  or  dissolved  materials  in  domestic  sewage;  solid  or  dis¬ 
solved  materials  in  irrigation  return  flows;  industrial  discharges  which 
are  point  source  subject  to  permits  under  Section  402  of  the  Federal 
Water  Pollution  Control  Act,  as  amended  (86  USC  880);  or  source,  special 
nuclear,  or  by-product  material  as  defined  by  the  Atomic  Energy  Act  of 
1954  (68  USC  923). 

SOLID  WASTE:  Any  garbage,  refuse,  or  sludge  from  a  waste  treatment 
plant,  water  supply  treatment,  or  air  pollution  control  facility  and 
other  discarded  material,  including  solid,  liquid,  semi-solid,  or  con¬ 
tained  gaseous  material  resulting  from  industrial,  commercial,  mining, 
or  agricultural  operations  and  from  commiuiity  activities,  but  does  not 
include  solid  or  dissolved  materials  in  domestic  sewage;  solid  or  dis¬ 
solved  materials  in  irrigation  return  flows;  industrial  discharges  which 
are  point  source  subject  to  permits  under  Section  402  of  the  Federal 
Water  Pollution  Control  Act,  as  amended  (86  USC  880);  or  source,  special 
nuclear,  or  by-product  material  as  defined  by  the  Atomic  Energy  Act  of 
1954  (68  USC  923). 

SP:  Spill  area. 

SPILL:  Any  unplanned  release  or  discharge  of  a  hazardous  waste  onto  or 

into  the  air,  land,  or  water. 

SS:  Supply  Squadron. 

STORAGE  OF  HAZARDOUS  WASTE:  Containment,  either  on  a  temporary  basis  or 
for  a  longer  period,  in  such  a  manner  as  not  to  constitute  disposal  of 
such  hazardous  waste. 

STP:  Sewage  Treatment  Plant. 

TAC:  Tactical  Air  Command. 
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TACC;  Tactical  Air  Control  Center. 

TASS:  Tactical  Air  Support  Squadron. 

TCA:  1 , 1 , 1 , -Tetrachloroe thane . 

TCE:  Trichloroethylene. 

TDS:  Total  Dissolved  Solid,  a  water  quality  parameter. 

TFW:  Tactical  Fighter  Wing. 

TIDAL  STRIP:  Physiographic  subdivision  commonly  associated  with  (ocean) 
wave  activity.  Usually  includes  berms,  beach  ridges,  tidal  flats  and 
related  landforms  typically  produced  by  coastal  erosional  and  deposi- 
tional  processes. 

TOC:  Total  Organic  Carbon. 

TOXICITY:  The  ability  of  a  material  to  produce  injury  or  disease  upon 
exposure,  ingestion,  inhalation,  or  assimilation  by  a  living  organism. 

TRANSMISSIVITY:  The  rate  at  which  water  is  transmitted  through  a  unit 
width  of  aquifer  under  a  unit  hydraulic  gradient. 

TREATMENT  OF  HAZARDOUS  WASTE:  Any  method,  technique,  or  process  includ¬ 
ing  neutralization  designed  to  change  the  physical,  chemical,  or  bio¬ 
logical  character  or  composition  of  emy  hazardous  waste  so  as  to  neu¬ 
tralize  the  waste  or  so  as  to  render  the  waste  nonhazardous . 

TS:  Transportation  Squadron. 

TSD:  Treatment,  storage  or  disposal. 

TTW:  Technical  Training  Wing. 

UPGRADIENT:  In  the  direction  of  increasing  hydraulic  static  head;  the 

direction  opposite  to  the  prevailing  flow  of  ground-water. 

USAF:  United  States  Air  Force. 

USAFSS:  United  States  Air  Force  Security  Service. 

USFWS:  United  States  Fish  and  Wildlife  Service. 

USGS:  United  States  Geological  Survey. 

USGS  WELL  NUMBERING  SYSTEM:  The  well-numbering  system  used  by  the 
Geological  Survey  in  California  indicates  the  location  of  wells 
according  to  the  rectangular  system  for  the  subdivision  for  public 
lands.  For  example,  in  the  number  15N/4E-24K1,  the  part  of  the  number 
preceding  the  slash  indicates  the  township  (T.  15  N.);  the  number  after 
the  slash  the  range  (R.  4  E.);  the  digits  after  the  hyphen  the  section 
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(sec.  24);  and  the  letter  after  the  section  number  the  40-acre  subdivi¬ 
sion  of  the  section  as  indicated  on  the  diagram  below.  Within  each 
40-acre  tract  the  wells  are  numbered  serially  as  indicated  by  the  final 
digit  of  the  well  number.  Thus,  well  15N/4E-24K1  was  the  first  well  to 
be  listed  in  MW  1/4  SE  1/4  sec  24.  For  wells  not  located  in  the  field 
by  the  Geological  Survey,  the  final  digit  has  been  omitted.  The  entire 
study  area  is  north  and  east  of  the  Mount  Diablo  base  line  and  meridian. 

USMC:  United  States  Marine  Corps. 

USN:  United  States  Navy. 

WATER  TABLE;  Surface  of  a  body  of  unconfined  ground  water  at  which  the 
pressure  is  equal  to  that  of  the  atmosphere. 

WWTP;  Wastewater  Treatment  Plant. 

Zn:  Chemical  symbol  for  zinc. 
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appfndix  k 

INDEX  OF  REFEPENCES  TO 


Discharge  Area  No.  1 

Discharge  Area  No.  2 

Discharge  Area  No.  3 

Discharge  Area  No.  4 
Discharge  Area  No.  5 
Discharge  Area.  No.  6 
Discharge  Area  No.  7 
Discharge  Area  No.  8 
Discharge  Area  No.  9 

Discharge  Area  No.  10 

Landfill  No.  1 

Landfill  No.  2 

Landfill  No.  3 

Fire  Protection  Training 
Areas  No.  1  and  2 

Photo  Wastewater 
Treatment  Plant 

Photo  Waste  Injection 
Well  No.  2 


POTENTIAL  CONTAMINATION 


4.  5.  4"1 1 , 

6-2,  6-3. 

4,  5,  4-11,  4-12, 
6-5. 

3,  4,  5,  6,  4-12, 
6-2,  6-5. 

4,  5,  4-12,  4-13, 
4,  5,  4-12,  4-14, 
4,  5,  4-12,  4-14, 
4,  5,  4-12,  4-14, 

4,  5,  4-12,  4-15, 

3,  4,  5,  6,  4—12, 

5- 3,  6-5. 

5,  6,  4-12,  4-15, 

4,  5,  4-18,  4-22, 
4,  5,  4-18,  4-22, 
4,  5,  4-22,  4-23, 

3,  4,  5,  6,  4-12, 

6- 2,  6-3. 

3,  4,  5,  6,  4-21, 
6-2,  6-3. 

4,  5,  6,  4-27,  5-1 
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4-12, 

4-25, 

4-27 

,  5-1, 

4-25, 

4-27, 

5-2, 

6-2, 

4-13, 

4-25, 

4-27, 

,  5-2, 

4-25, 

4-27, 

5-3, 

6-2. 

4-25, 

4-27, 

5-3. 

4-25, 

4-27, 

5-3. 

4-25, 

4-27, 

5-3. 

4-25, 

4-27, 

5-3. 

4-15, 

4-25, 

4-27, 

5-2, 

4-28, 

5-2, 

5-5 

4-25, 

4-27, 

5-4. 

4-25, 

4-27, 

5-3. 

4-25, 

4-27, 

5-3. 

4-15, 

4-25, 

4-27,  5-2, 

4-23, 

4-25, 

4-27,  5-1, 

,  6-2, 

6-3, 

6--6,  6-8 

